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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short., and the facts authentic, the contributions 
will receive special attention. Accepted articles wi.l be paid for 
at regular space rates. 

PUSHING A GOOD PRINCIPLE TOO FAK. 

The opposition to the construction of an elevated 
loop through the east side to connect the "Williams- 
burg and Brooklyn bridges is a clear case of pushing 
a "principle, good in itself, to harmful extremes. The 
widespread objection to the construction of any more 
elevated railroads on Manhattan Island is a sound 
one, being based upon considerations of the health 
and comfort of the people and the architectural and 
resthetic appearance of New York city, both of which 
would be further menaced by the erection of addi- 
tional structures of this kind. 

The proposal to build the Delancey Street elevated 
loop, however, contains an explicit proviso that the 
structure is to be considered as a purely temporary 
expedient for relieving the traffic congestion at the 
termini of the two bridges, and that as soon as a 
subway loop can be constructed to take its place, the 
elevated structure is to be removed. 

It is not denied that the construction of the loop 
would be a disfigurement for the time being of the 
streets through which it would pass, or that it would 
be something of an obstacle to street traffic, or that 
it would seriously shut out light and air from the 
buildings. Against these drawbacks, however, is to 
be set off the enormous advantage that "would immedi- 
ately ensue to the many millions who travel between 
Brooklyn and Manhattan. Traffic movements would 
be expedited, the present congestion largely broken 
up, and the well-recognized evils that arise from the 
fact that the Manhattan end of the Brooklyn bridge, 
and to a less extent of the "Williamsburg bridge, is 
a terminus, would be entirely removed. 



FUEL AND WATER CONSUMPTION ON THE 
" LUSITANJ.A." 

Since the launch of the "Lusitania" the British 
technical press has devoted an unusual amount of at- 
tention to this remarkable ship. One of our con- 
temporaries, basing, its calculations on the contract 
indicated horse-power of 65,000, estimates that this 
will mean a consumption of not less than 435 tons of 
steam per hour, and a corresponding consumption of 
50 tons of coal in the same time. This would work 
out at a total of 1,200 tons per day. On the ground 
that for the economical working of the turbinje, it is 
necessary that the vacuum should be very high, it is 
estimated that about fifty times as much water must 
be passed through the condensers as the steam that 
is delivered to them, or say, 22,000 tons of water per 
hour, or 528,000 tons per day. For the combustion of 
the coal 70t) tons of air must pass through the fur- 
naces every hour, or 21,000,000 cubic feet. 

These calculations of our contemporary Engineer- 
ing are based upon what is probably a closely correct 
estimate of the coal consumption. The writer had 
the good fortune to spend many hours in the en- 
gine room of the "Peutschland" on the occasion of 
one of her record-breaking trips when she showed an 
average indication of over 37,000 horse-power and. an 
average daily consumption of 672 tons of coal. This, 
it will be observed, is a smaller ratio of total coal 
consumption to total horse-powej- than is estimated, 
for the "Lusitania"; but as the "Deutschland" burned 
only 1.3 pounds of coal per horse-power per ho%r for 
the main engines, and the marine steam turbine, at 
least in its larger sizes, makes greater demands on coal, 
we think the estimate of 1,200 tons of coal per day 
fdr the "Lusitania" will prove to be very near the 
mark. For a five-day trip this would call for a 
bunker capacity of not less than 7,000 tons— for some 
margin must be left for contingencies of breakdown, 
in which the time of passage might be greatly ex- 
tended. 



had the advantage over the freighting wagon of being 
able to carry material in considerable bulk and at 
lower cost; moreover, under average conditions, it 
was a more rapid method of transportation. Although 
the canal interests maintained an active competition 
with the early railroads, the all-important question of 
time decided the question in favor of the latter and 
canal traffic declined, many of the lines falling into 
disrepair and finally into disuse. 

The decadence of the inland waterway has been 
more complete in some countries than others, for in 
France and Germany there came, in course of time, 
a revival of activity and a new era of construction 
which has brought canal traffic up to the position of 
importance, both as a regulator of rates and an im- 
portant auxiliary to the railroads, which it should 
properly fill. The canal system of Great Britain, on 
the other hand, has declined until it consists of a few 
inadequate and little-related lines, which are too ill- 
equipped and too insignificant to exert any serious 
influence upon the freight traffic at large. 

At the present time a royal commission is engaged 
in an inquiry into the canal system of the country; 
but such commissions move slowly, and the necessity 
for individual action has led the individual interests 
of the great manufacturing counties of middle and 
northern England to take action at a conference held 
at the invitation of the Birmingham Chamber of Com- 
merce. The points under consideration were, first, 
that in erder to provide healthy competition with the 
railroads, it was desirable that a complete system of 
through communication by water should be provided 
between centers of commercial, industrial, or agri- 
cultural importance and between such centers and the 
sea; that in view of its national importance, such a 
system should be acquired and controlled by the gov- 
ernment, or by a public trust in which the govern- 
ment should have the controlling vote; and that in 
either case the sinking fund and interest on capital 
expenditure should be guaranteed by the government. 
The scheme should prove sufficiently attractive to 
private capital to render any appeal to the govern- 
ment unnecessary; indeed, it is questionable whether 
to the heavy burden which it already carries, the na- 
tional budget could add this additional heavy obliga- 
tion. 

Here in the United States, our canal system was 
never developed to the extent that obtained in Europe. 
The development of the country to its present propor- 
tions has taken place side by side with that of its rail- 
road system; indeed, it may truly be said that our stu- 
pendous development in agriculture, commerce, and in- 
dustry, has been made possible by the railroad. "With 
the cheaper and more quickly constructed railroad avail- 
able there was no inducement to undertake the con- 
struction of costly canals; and if we except the notable 
Erie Canal, and a few others of less importance, 
the railroads have been practically free from canal 
competition. The enlargement of the Erie Canal, 
which is now being actively prosecuted, is destined to 
raise that waterway to something of the importance 
that it possessed in its most flourishing days; and it 
is reasonable to expect that its success in regulating 
rates and redirecting traffic into the natural channels 
from which it has been turned by arbitrary discrimin- 
ation, will prove a powerful stimulus to the extension 
of canal systems between the principal manufactur- 
ing and industrial centers of the country. Foremost 
among these will probably be the waterways connect- 
ing the Pittsburg district with the Great Lakes and 
the Great Lakes with the Gulf. 



CANALS AS RATE REGULATORS. 

In the field of transportation there is a decided re- 
vival of interest and activity in interior canal con- 
struction. Before the advent of the railroad the canal 
formed the most serviceable means for the transport 
of freight between important centers of industry. It 



WITH THE BALTIC FLEET AT TSUSHIMA. 

Accurate detailed information by eyewitnesses who 
are technically qualified to speak concerning the be- 
havior of war material in great engagements is never 
available to the public until many months after the 
event. The Russo-Japanese war, and particularly the 
naval side of it, has been no exception; and it is only 
recently that independent outside observers have been 
making public the result of their experience and ob- 
servation. 

By far the best account of this kind that has come 
to our notice was published in the last issue of the 
Proceedings of the United States Naval Institute, by 
Lieut. R. D. White, of the United States navy. In an 
introductory note the lieutenant states that the ac- 
count is compiled from information obtained from one 
who was present on one of the ships of the Russian 
fleet at the battle. As this observer had no station in 
battle, he was selected to observe and record the vari- 
ous events as they occurred, a duty which "he per- 
formed with admirable care and accuracy." Although 
for obvious reasons the writer does not give his name, 
he states that "his willingness to speak on the subject 
with honesty and without prejudice, his keen appre- 
ciation of the military strength and weakness of ships 
built and building, his power of observation in general 
and in detail" and his mastery of the principles of 
modern naval construction and warfare, lend to his 
statements the greatest value in the strong light they 
throw upon the theory and practice of modern naval 



design and construction. We cannot do more than 
briefly review this article in the Scientific American, 
but the full text with its illustrations will be found 
in the current issue of the Supplement. 

The morning of May 27, 1905, is described as dawn- 
ing raw and cheerless on the Baltic fleet as it steered 
for Tsushima Straits. The Russian sailors are spoken 
of as a hopeless band of men, huddled around the fire- 
room hatches or seeking shelter in some favoring lee 
about the deck, while a spirit of pessimism seemed to 
pervade the whole fleet. As day was breaking, a Jap- 
anese cruiser loomed through the fog, and the click- 
ing of the wireless instruments on the Russian ships 
intimated that a message was being sent to Togo giving 
the position of the Russian fleet. Strange to say, no 
attempt was made to intercept or break up this mess- 
age. Soon afterward the Russians sighted one of the 
Japanese armored cruisers, which for two hours kept 
abreast of the Russian battleships on the starboard 
side at a distance of about 8,000 yards. The fleet 
entered the battle at a speed of 9 knots and this was 
its standard speed throughout the engagement. 
When the Japanese fleet was sighted, it consisted of 
twelve ships in line ahead standing almost directly 
across the Russian course. The observer on the Rus- 
sian ships speaks of their formation as being fault- 
less and their speed sixteen knots an hour, a disparity 
in speed which seems almost incredible and must, of 
course, account largely for the baffling and overwhelm- 
ing tactics displayed by the Japanese throughout the 
battle. 

Without following the course of the conflict as seen 
from the Russian ship, we draw attention to some of 
the salient features. As the Japanese column cleared 
the path of the Russians, they turned and steamed 
parallel in a directly opposite course to that of the 
enemy and "then, judging his time with beautiful 
exactness, Admiral Togo countermarched and brought 
his entire fleet into action, opening fire at six thou- 
sand yards' range. As each ship made the turn, she 
opened fire on the battleship "Oslyabia" with results 
that were fearfully destructive. The forward turret 
was put out of action when she had fired only three 
shots. A shell striking the embrasure beneath one gun 
jammed the gun in its full elevation and by the force 
of its explosion lifted the top of the forward turret. 
The water line of the "Oslyabia" from the forward 
turret to the bow was unarmored. Five high-ex- 
plosive shells each made an enormous hole in the bow 
plating, and the water, entering, brought the ship 
down until her three-inch battery gun ports were 
awash. Three twelve-inch shells striking in succession 
an armor plate on the water line amidships, first 
loosened, then tore it off, and finally opened a huge 
hole in the side of the ship. In one hour after the 
opening of the engagement the "Oslyabia" turned over 
and sank. 

Early in the action a shell entered the embrasure in 
the forward turret of the "Suvaroff" and, exploding, 
ignited several bags of powder, with the result that 
the roof of the turret was blown off and landed on 
deck, leaning against the turret. These two embrasure 
accidents emphasize the necessity for using port shields 
to guard this vulnerable spot; and we are glad to note 
that in our later ships an excellent design of very 
heavy port shields has been fitted to the guns of the 
main battery. As further showing the terrific de- 
struction o'f modern high-explosive shell, it is re- 
corded that all the forward shell plating of the battle- 
ship "Suvaroff" above the armor belt was shot away 
nearly as far aft as the turret, causing the vessel to 
resemble a monitor, and at 2:25 P. M. (the firing 
opened at 1:55 P. M.) she left the line, ablaze fore 
and aft and unable to withstand longer the terrific 
bombardment. With the "Oslyabia" and "Suvaroff" 
gone, the "Alexander III.," sister to the "Suvaroff," 
received the concentrated fire of the Japanese fleet 
at a range of from 5,100 to 5,600 yards, and she was 
forced to turn to the eastward in the effort to escape it. 

A remarkable and very disconcerting fact noted by 
the observer was the number of fires that broke out 
on board the new Russian battleships, and this in 
spite of the fact that woodwork had been eliminated 
as far as possible, in accordance with modern theories. 
On one of the new ships, the "Orel," thirty-four differ- 
ent fires broke out during the day. Several fires oc- 
curring in the hammocks stowed just forward of the 
bridge, drove the occupants from the conning tower. 
Hawsers proved to be exceedingly troublesome, catch- 
ing fire easily, producing much pungent smoke, and 
being difficult to extinguish. One of these, burning 
abaft of the bridge, again drove all hands from the 
conning tower. The smoke also was drawn by the 
blowers into the forward fire room, and this compart- 
ment had to be abandoned. This last contingency is 
one surely that no naval architect had ever contem- 
plated. The smoke also filled the port forward six- 
inch turret with smoke, which penetrated to the lower 
decks, causing consternation there. Another curious 
fact developed in the fight was that there was great 
danger of fire in the war-paint on the side plating of 
the ships; for when the "Alexander III." fell out the 



August ii, 1906. 



Scientific American 



95 



war-paint over the whole of her side facing the enemy 
was ablaze. 

In turn, the "Borodino" and then the "Orel" were 
selected as the principal target. In six minutes the 
former was struck twelve times with 12-inch, and 
thirty to forty times with 6-inch and 8-inch shells. 
The eyewitness of this tremendous drama has this to 
say of high-explosive shells: "To realize the terrific 
effect of this shelling, one must consider that a shell 
filled with Shimose powder is really a small torpedo; 
that each 12-inch shell striking an unarmored por- 
tion made a hole 7 feet high and 6 feet wide; that 
the fragments of these shells were minute particles 
that filled the air like driving mist; and that a dense 
black smoke settled down after each explosion, blind- 
ing and suffocating all in the vicinity. One sailor is 
known to have been struck 130 times by fragments 
from a single shell." 

The great lesson of the conflict, as deduced by this 
spectator, is that gunnery and tactics must ever be 
the determining factors in naval battles between equal 
forces. In the sortie of August 10, the Japanese made 
poor shooting Between that date and the battle of 
Tsushima, no effort was spared to perfect their marks- 
manship. It is estimated that, between them, the 12- 
inch guns fired 1,275 shots, and of these 19.6 per cent 
were hits. The average range was 5,000 yards and the 
condition of the atmosphere hazy. Lieut. White re- 
marks very aptly that this record is enough to make all 
who think, think hard. On the other hand, the Jap- 
anese had little to contend with in the way of interfer- 
ence by the fire of the Russians, the "Mikasa" being 
hit only a few times throughout the battle. 

Although telescopic sights were used on the guns by 
the Russians, they were greatly interfered with by 
mist and spray and in some cases rendered quite use- 
less. Coal had been stowed everywhere on the ships, 
and the shock of the shells and firing stirred up coal 
dust from corners and crevices, making it impossible 
to see either with or without the telescopes; moreover, 
shells falling short and striking the sea, deluged the 
ship with salt water and blurred the telescopes, leaving 
them salt-incrusted. 



POISONOUS EGGS. 

All substances are poisonous when they are injected 
in a certain quantity into the circulatory system of an 
animal. The weight of the substance injected as com- 
pared with that per pound of the animal forms what is 
called its toxicological value. Numerous experiments 
have been made with a large number of substances, 
especially by Prof. Bouchard, according to Cosmos, 
who has studied the toxicological value of the physio- 
logical media; but up to recent times no one had in- 
vestigated the toxic value of eggs. This has now been 
done, however, by M. Loisel, who has experimented 
upon the eggs of the common hen, the duck, and the 
turtle. 

M. Loisel's- mode of operation is as follows: He 
takes the powdered yolk of a duck's egg, for example, 
treats it with a 20 per cent solution of salt, and in- 
jects into the veins of a rabbit until the animal dies. 
In order to kill a rabbit, it takes about 55 grains of the 
substance per pound of animal, say 180 grains for a 
rabbit of an average weight of 2% pounds. If an ex- 
periment be made with the same substance by injecting 
it into the general cavity, the toxicological value di- 
minishes and the quantity required is from 375 to 450 
grains. 

The yolk of the hen's egg is less poisonous, and that 
of the turtle more so than that of the duck. The 
albumen of the egg also is poisonous, the toxicity 
increasing from the hen to the turtle. If we desire to 
know the cause of the toxicity, we must seek it in the 
chemical composition of eggs. These are composed of 
the yolk and the white. The white represents typical 
albumen soluble in distilled water, and coagulable by 
heat. The yolk contains a special substance, ovovitel- 
line, which is insoluble in water, soluble in dilute saline 
solutions, and associated with organic phosphorated 
compounds, called lecithines, and cyanic ferruginous 
compounds called hematogens, at the expense of which 
is formed the hemoglobine of the blood of the young 
chicken. 

It is to nervine, a substance allied to the lecithines, 
and the toxic power of which. is very great and which 
exists in extremely small quantity in the yolk, that is 
due the toxicity of eggs, as also to toxalbumens (bodies 
as yet little known), which are highly poisonous. Ac- 
cording to M. Loisel, all the toxic substances of eggs 
act upon the central nervous system. 

What is of consequence for us is not the toxicological 
value of eggs from an experimental viewpoint, but the 
toxic value of eggs ingested by the natural tracts, the 
cause of the putrefaction of eggs, and the physiological 
phenomena to which putrified eggs can give rise. 

Eggs, even when very fresh, give rise to severe cases 
of poisoning, although this depends on individual sus- 
ceptibility, and according to M. Linosier, is more apt to 
occur in dyspeptics. The quantity ingested may be 
exceedingly minute, and the toxic symptoms may ex- 
hibit themselves even in a young child. Mention is 



made of a fourteen-months-old child, who, in conse- 
quence of the absorption of an egg, had a nettle-rash 
eruption, and, two weeks afterward, a second erup- 
tion caused by a cream that had been given to it. 

Such phenomena generally exhibit themselves by the 
appearance of urticaria. The substance that produces 
this, and is called ovotoxine, is analogous to those that 
cause similar effects and are met with in strawberries, 
mussels, and sea fish, which give rise to accidents 
known by the name of botulism. We know that some 
individuals are very sensitive to the action of these 
substances. 

There is here also a receptivity of the individual, 
and, as a consequence of these phenomena, eggs cannot 
be employed in cases in which there is a lesion of the 
digestive anparatus at some points of its passage, espe- 
cially in typhoid fever, in which the intestine offers a 
wide surface of denudation into which the various 
toxines of the eggs might infilter. In all such com- 
plaints, we should prefer milk sterilized and boiled, 
and as free as possible from all .toxines and microbes. 

Along with the ingestion of normal eggs we may 
mention that of poisonous ones, of which neither the 
taste nor odor gives any hint as to their toxicity. This 
phenomenon is due principally to microbes that have 
entered the egg at the time of its formation, that is to 
say, into the very ovary of the duck and hen. 

A remark apart must be made in regard to the tox- 
icity of the eggs of the duck. This fowl as a general 
thing lives amid somewhat dirty environments, and it 
is possible for a considerable quantity of organic mat- 
ter in decomposition to enter their organs and infect 
them. The egg in forming becomes contaminated with 
these substances rich in microbes, and thereby becomes 
toxic. 

It is to eggs thus contaminated that may be attrib- 
uted those toxic phenomena sometimes exhibiteu by 
creams. These latter, in fact, are not submitted to a 
very high temperature during their manufacture, while 
a temperature of at least 60 deg. C. would be required 
to destroy the pathogenic microbes of the egg. This 
is not compatible with culinary processes. Prom this 
point of view, since non-fecundated eggs are less toxic 
than fecundated ones, it is important to reject the 
latter as food for children and invalids. Finally, a 
third "way in which eggs may become toxic after they 
are laid is by the penetration of microbes through the 
porous shell. These microbes have been studied by 
Zordenkofer, who divides them into two groups. The 
first group, which gives rise to a putrefaction which re- 
sults in the production of sulphureted hydrogen, is the 
most common alteration. Ten species of this group 
have been described under the name of Bacillus 
oogenes Kydrosulfurens. 

The second group gives rise to a slightly different 
putrefaction the odor of which recalls that of human 
excrement. This putrefaction, which is much more 
rare, is produced by a bacterium called Bacillus oogenes 
fiuorescens. All these orgarisms need air for their de- 
velopment. It is therefore necessary to keep eggs 
from contact therewith by varnishing the shell or coat- 
ing it with vaseline or milk of lime. 

The use of decayed eggs is extremely dangerous. Dr. 
Cameron has called attention to a case of poisoning 
that happened in a convent at Limerick, Ireland, in 
1895, after a meal at which had been served a cream 
in which a bad egg had been used. Seventy-four women 
who partook of the meal were poisoned, and four of 
them died. 

An endeavor has been made in this article to re- 
capitulate the causes of the poisoning of eggs and the 
damages to the system that may be caused by eating 
them. But it must be said that poisoning by eggs is 
of relatively rare occurrence, and that that produced 
by spoiled ones is exceptional. 



WHAT THE GLIDDEN TOUR PROVED. 

At the termination of the third annual tour of the 
American Automobile Association at Bretton Woods, 
N. H., on the 28th ultimo, thirteen out of forty-eight 
contestants for the Glidden trophy still had perfect 
scores. The one car that was penalized two points on 
this day lost these points on account of an unneces- 
sary stop, and solely through the carelessness of its oc- 
cupants. Besides these thirteen perfect-score cars, one 
car had one, and two had two points each, while three 
had three and one five points against them. Seven cars 
had from six to fifteen points charged against them. 
Besides these, two contestants for the Deming trophy 
made perfect scores. Thus, in all, fifteen cars made 
perfect scores; fourteen had penalizations ranging 
from one to fifteen points. 

No one who has not been over the route that was 
traversed, or at least some of the worst portions of it, 
at high speed in an ordinary touring car can realize 
what a wonderful performance was made by these 
twenty-nine cars. The shocks and strains they encoun- 
tered were undoubtedly more severe than are those re- 
ceived by racing cars traveling at extremely high speed 
on good roads. None but the best springs and axles can 
stand such jolts and bumps as the touring cars received 
in endeavoring to adhere to the schedule. This, it is 



true, was lowered, after the first few days of the tour, 
from an average speed of 18 miles an hour to one of 15; 
but on such flinty, sandy, and rough roads as were met 
with, it was difficult to make up time lost from punc- 
tures or other troubles, even with this low average 
speed. The plan adopted by most of the contestants 
was to run as fast as they could up to each checker, 
spend the fifteen or twenty minutes they had gained in 
making repairs, pass the checkers on time, and start 
full tilt for the next control. If several punctures or 
blowouts were had in a single control, they were almost 
sure to lose points. One 30-horse-power touring car, for 
instance, after having its third puncture in one control, 
made a run of 10 miles in 19 minutes, running on a 
flat front tire of the mechanically-fastened type. The in- 
ner tube was melted, and the rim was so hot as to burn 
the hands of the men when they attempted to remove 
the tire. During some stages of the run, new axles and 
springs were put on several of the cars, and the time 
thus lost was successfully made up. As an endurance 
test and obstacle race, the tour was unsurpassed. 

Among the forty-one contestants for the Glidden 
and Deming trophies that finished the tour, no less 
than twenty-five different makes of cars are represent- 
ed. Of the four foreign cars that started, but one, Mr. S. 
B. Stevens's 50-horse-power Darracq, finished. Nearly 
all of the cars were four-cylinder machines of from 24 
to 50 horse-power. The only exceptions were double-op- 
posed-cylinder Reo and Maxwell cars of 16-horse-power, 
the small Maxwell speedster of 12 horse-power (used as 
an advance confetti car), and a single-cylinder Olds- 
mobile runabout of 8 horse-power, used as a repair car. 
A half dozen White steam machines of 18 horse-power 
also competed. On the last day's run Mr. Walter 
White's machine was ditched, in order to avoid run- 
ning into a wagon. The gasoline tank was punctured 
on a rock, and the car caught fire, and was completely 
demolished. The five air-cooled cars in the tour proved 
their worth, two of them, the 40-horse-power Knox 
(which carried five to seven people) and the 30-horse- 
power Marmon, winning perfect scores. In this connec- 
tion a word of praise should be given the 16-horse- 
power double-opposed-cylinder Knox baggage wagon. 
This was the only commercial vehicle in the tour, and 
it successfully transported 3,000 pounds of baggage 
throughout the event. 

Above all else, the tour has demonstrated that Am- 
erican machines will stand fast driving on rough forest 
roads without serious damage to the cars or their mech- 
anism. Engine and gear troubles have practically dis- 
appeared, and the only things that are to be feared 
are the breakage of springs and axles and the giving 
out of the tires. Numerous shock-absorbers were tried 
out and found wanting in this test; and were it not 
for the pneumatic tires, which have been greatly im- 
proved during the past two years, such a tour would be 
impossible of accomplishment. 

Immediately after his car had been released, Ernest 
Keeler, who drove a 30-horse-power Oldsmobile touring 
car, left Bretton Woods for a record run to New York 
city. The start was made at 12 : 10 on Sunday the 29th 
ultimo, and the car arrived at Herald Square on Mon- 
day at 2:28 P. M. The elapsed time was thus 26 hours 
ind 18 minutes. The actual running time, however, was 
but 21% hours, and the average speed was 24 miles an 
hour. During the night run from Concord, N. H., to 
Springfield, Mass., an average of 30 miles per hour was 
made. The car covered 16 5-6 miles per gallon of fuel 
(the consumption being 30 gallons), while three-quar- 
ters of a gallon of oil is said to have been used. No 
water was put in the radiator during the run, although 
the motor was running with the car stationary for 
over five hours. The motor was not stopped from 
12:10 P. M. on the 29th until 2:45 P. M. the following 
lay, thus making 26 hours and 35 minutes of continuous 
operation — certainly a good demonstration of motor re- 
liability. Probably the motors of many of the other 
contesting cars would have been capable of a like per- 
formance, so reliable in operation have the motors of 
most gasoline automobiles now become. 



THE COLOR OF WATER. 

It was long ago discovered that the natural color 
of pure water is blue, and not white, as most of us 
usually supposed. Opinions have not agreed on the 
cause of the green and yellow tints; these, it has 
been discovered by W. Spring, are due to extraneous 
substances. Dissolved calcium salts, though appar- 
ently giving a green tint, due to a fine invisible sus- 
pension, have no effect on the color of the water when 
adequate precautions are taken. The brown or yellow 
color due to iron salts is not seen when calcium is 
present. The green tint is often due to a condition of 
equilibrium between the color-effect of the iron salts 
and the precipitating action of the calcium salts. 
— < » » 1 — . 

Orders for 562,000 tons of steel rails have been 
booked ahead by American railways for 1907. These 
figures include the contracts placed by the Northern 
Pacific, Great Northern, Chicago, Milwaukee, and St. 
Paul, Chicago, Burlington, and Quincy, Illinois Cen- 
tral, and the Wisconsin Central railroads. 
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Fig. 1. -Diagram of 
the Electroscope. 



A NEW SENSITIVE MICRO-ELECTROSCOPE. 

BY A. FREDERICK COLLINS. 

The instrument here illustrated and described is 
essentially a gold-leaf electroscope, in which only a 
single movable leaf is employed, repulsion taking 
place between this and a prolongation of the wire 
which supports it. 

In Fig. 1, is the gold leaf, which is cut in the 
form of a very narrow strip, and D is the wire sup- 
porting it. This, wire is in- 
sulated by a bead of sulphur, 
A, from another wire, which 
is seen passing up through 
an ebonite plug at the top of 
the instrument, and may be 
called the "upper" wire. By 
means of this wire the gold 
leaf, C, and the wire, D, can 
be put in connection with 
bodies outside the instru- 
ment. 

Normally, there is no elec- 
trical connection between 
this upper wire and the 
wire, D, contact being estab- 
lished when desired through 
a small key, B, which can be 
actuated from outside the case by means of a magnet. 
When the instrument has been charged the magnet is 
withdrawn, so as to break the connection between the 
gold leaf and the outer knob of the instrument. The 
latter may then be maintained at the original poten- 
tial of the gold leaf, so that the observed loss of 
charge of the gold leaf is wholly due to leakage 
through the space within the case of the instrument, 
any defect from perfect insulation tending to give too 
low a value for the leakage. This is the arrangement 
used by Mr. C. T. R. Wilson, M.A., F.R.S., the designer 
of the micro-electroscope, in his experiments on the 
ionization of atmospheric air and on radio-active rain. 
The instrument may be surmounted by a terminal, 
which can be turned into three positions. In one of 
these positions it is insulated, in another it is con- 
nected with the "upper wire," while in the third posi- 
tion it is connected both with the "upper wire" and 
with the case of the instrument. The case is also 
fitted with an independent terminal. 

The deflections of the gold-leaf strip are observed 
through a microscope provided with a micrometer eye- 
piece, as shown in the photographic view, Fig. 2; 
and so long as the instrument remains undisturbed, 
the readings obtained agree well, and will indicate 
small fractions of a volt. The whole instrument is in- 
closed in a metal case, in which are inserted two small 
glass windows for purposes of observation. 

F.qr enabling the ionizing agent to exert its influ- 
ence upon the air within the electrometer, two other 
openings are .provided, one in the side and one at the 
bottom of the case. Both of these are ordinarily cov- 
ered by thin paper, which is a sufficiently good con- 
ductor to form part of the conducting case, while it 
offers no appreciable obstacle to the passage of most' 
types of ionizing rays. The side opening, when not in 
use, can be further protected by a brass shutter, while 
the bottom opening is so arranged that the paper 
diaphragm can be readily replaced by a diaphragm 
of any desired substance. 



ELECTRIC HEATING FABRICS. 

BY DR. ALFRED GRADENW1TZ. 

While electric heating is being- more widely adopted, 
especially for industrial purposes, it may be said that 
up to the present it has been applied only in a small 
way to domestic uses. An interesting novelty recent- 
ly designed by C. Herrgott, of Valdoie, near Belfort, 
France, will, however, doubtless contribute in some 
degree to a more general use of electric heating. Mr. 
Herrgott has invented what he calls thermophile 
fabrics, intended primarily for producing heat of a 



mild temperature. This result is insured by a con- 
venient combination of a textile and a conductive 
thread, which latter is suitable for all fabrics, and 
can be worked in any weaving loom. The textile part 
alone is submitted to traction when stretched, while 
the conductive thread is free from any strain. In pro- 
portion to its small cross section it presents a large 
heating surface. The thread is very supple, and can 
be made in all sizes and combined with all textile ma- 
terials. 

The woven electrothermic threads are, moreover, 
sufficiently fine to become their own cutouts in case of 
any imprudence on the part of the operator; the 
fabrics are regulated to avoid any short-circuiting in 
their use. The great number of electro-thermic wefts 
composing a circuit renders it possible to produce be- 
tween two neighboring wefts a potential difference of 
only half a volt to one volt at the most. In case of 
multiple circuits, these various units receive their 
current by especially insulated collector wires, a 
single pole of which is placed in each selvage of the 
fabric; the various circuits of the same fabric are thus 
arranged in weaving so that the difference of potential 
becomes nil between the neighboring wefts of two suc- 
cessive circuits. There is therefore every security 
against short circuits; the fabrics may even foe wetted 
and then dried by the current itself. 

The electrothermic wires are perfectly hidden, and 
almost invisible in the fabrics. They remain intact in 
spite of any manipulations to which the fabric may 
be subjected. As they terminate at a suitable dis- 
tance from the edges of the fabric they cannot be af- 
fected by wear. The selvage collector wires can be 
designed with or without an external rheostat for 
coupling to multiple circuits, for the purpose of ob- 
taining various temperatures. 

The advantages of this process of heating will be 
readily seen. It is free from any danger of fire or 
accident; and it cannot produce any greater heat than 
that it has been designed for. Moreover, it is' a very 
hygienic process of heating, disengaging neither smoke 
nor gas, while borrowing no elements from the at- 
mosphere. Thermophile carpets warm by contact, pro- 




Foot Warmer. 





ducing a mild and absolutely uniform temperature. 
They are generally designed for giving a temperature 
of 70 deg. to 95 deg. F. above the surrounding tem- 
perature, but evidently can be made for all tempera- 
tures. 

Thermophile fabrics will be found specially useful 
on account of the num- 
erous medical applica- 
tions they permit, e. g., 
in the heating of oper- 
ating tables, incubat- 
ors for newly-born 
babies, massage roll- 
ers, etc. They are 
valuable also in con- 
nection with dry or wet 
compresses applied to 
the limbs or abdomen, 
producing a very mild 
and constant heat. 

By the use of woven 
or knitted thermophile 
fabrics, heated by an 
electric current, any 
physician can obtain a Fig. 2.— General View of 
hot-air bath. These the Electroscope. 

fabrics may be made 

antiseptic by a current of suitable tension, raising 
them in a few minutes to a temperature of from 250 
deg. to 300 deg. F. 

Specially-arranged thermophile fabrics finally per- 
mit a number of industrial applications, e. g., the filter- 
ing of cold, fatty, and syrupy matters (the filter fabric 
itself providing the heat necessary for the operation). 
Driers, finishers, and burnishers heated by thermophile 
fabrics have been found useful, the thermophile being 
employed either alone or with the interposition of 
polished metal plates for glazing. Drying rollers 
heated by thermophile fabrics, and even endless ther- 
mophile cloths, are used in paper works, where elec- 
tric current as a rule is in abundance. The same 
may be said of paper calenders or drying rollers in 
paper works, bleaching works, or dye houses, which 
apparatus are conveniently surrounded by a thermo- 
phile fabric, either alone or in connection with a thin 
metal plate. 

In electrically-operated tramways and railways, and 
in electromobiles, thermophile carpets, either alone 
or in connection with a heating plate, are used to ad- 
vantage lor providing a inost comfortable heating ef- 
fect to the passengers. 

♦ ■ • ■ ♦ 

Official Meteorological Summary, New York, IV. V., 
July, 1906. 
Atmospheric pressure: Highest, 30.40; lowest, 
29.69; mean, 29.98. Temperature: Highest, 89; date, 
10th; lowest, 61; date, 7th; mean of warmest day, 80; 
date, 17th; coldest day, 69; date, 7th; mean of maxi- 
mum for the month, 81.8; mean of minimum, 67.9; 
absolute mean, 74.8; normal, 73.9; average daily, ex- 
cess compared with mean of 36 years, + 0.9. Warm- 
est mean temperature for July, 78, in 1901; coldest 
mean, 70, in 1884. Absolute maximum and minimum 
for this month for 36 years, 99, and 50. Precipitation: 
3.21; greatest in 24 hours, 1.39; date, 3d and 4th; 
average for this month for 36 years, 4.47; deficiency, 
— >1.26; greatest precipitation, 9.63, in 1889; least, 
1.26, in 1893. Wind: PrevailL j direction, south; 
total movement, 6.506 miles; average hourly velocity, 
8.7 miles; maximum velocity, 55 miles per hour. 
Weather: Clear days, 5; partly cloudy, 16; cloudy, 10; 
on which 0.01 inch, or more, of precipitation occurred, 
13. Thunderstorms: 3, 4, 9, 10, 17, 21, 22, 24, 28 
and 29. 



Local Perspiration Produced by Thermophile 
Knitted Fabrics. 



The coefficient of expansion of concrete, of the pro- 
portions 1:2:4, by heat has been determined as 
0.0000055 for 1 deg. F., which is almost the same as 
that of untempered steel, which is 0.0000060. 




Coverings^ Knitted Fabric, Gloves. 



Coverlets and Oriental Rugs. 
ELECTRIC HEATING FABRICS. 



Heavy and Light Fabrics Covered or 
Uncovered. 
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NOVEL COMMERCIAL VEHICLES 
IN THE RECENT FRENCH TEST. 
The automobiles shown in 
the accompanying illustration 
are some of the most novel 
types which participated re- 
cently in a contest for commer- 
cial vehicles organized by the 
Automobile Club of France. 
The Latil fore-carriage seen at 
the top of the page shows the 
latest attempt of the French 
designer to perfect an attach- 
ment for converting an ordi- 
nary horse-drawn delivery 
wagon into a motor-propelled 
vehicle by removing the regu- 
lar front axle and substituting 
one with motor -propelled 
wheels. In the present in- 
stance these wheels are shod 
with peculiar sectional; solid 
rubber tires. The fore-carriage 
has a two-cylinder, 12-horse- 
power, gasoline motor of 3.464 
inches bore by 5.118 inches 
stroke, the normal speed of 
which is 1,000 revolutions per 
minute. The weight of the 

wagon, empty, was 3,946 pounds, and the load carried 
was 3,086 pounds. An average -speed of 9.32 miles an 
hour was made throughout the 267-mile test, while 
the gasoline consumption for the last day's run of 40.4 
miles (during which the consumption of all the vehi- 
cles was tested) was the least of any in its class, being 




The l}£-Ton, 1 2-Horse-Power Latil Fore-Carriage Delivery Wagon. 

A new form of solid sectional tire is shown on the front wheel. 



wagon. The former vehicle has a four-wheeled bogie 
at the front. This bogie is arranged to turn like that 
of a locomotive. The rear wheels, which are chain- 
driven from a countershaft, are fitted with a peculiar 
type of double-band brake, which is applied to the 
wheel hub. The Janvier truck has a three-cylinder. 



intended for the transporta- 
tion of milk. Its total weight 
empty is 10,350 pounds, the re- 
frigerating box alone weighing 
over 1 1-3 tons. The useful 
load carried was 4,409 pounds, 
and the total weight was 14,759 
pounds. A 28-horse - p o w e r 
four-cylinder motor, having a 
normal speed of 1,000 revolu- 
tions per minute, was em- 
ployed. The vehicle made an 
average speed of 6.21 miles an 
hour. 

The Austral motor-tricycle, 
or tri-car, shown at the bottom 
of the page, is the same ma- 
chine and driver that recently 
won the Tour de France. 
Three of these little machines 
were at the head of their 
class. They are fitted with 
single-cylinder motors of 4% 
horse-power and have a chain- 
drive to the rear wheel, in 
the hub of which is placed a 
two-speed gear. The radiator 
in front of the handle bar 
serves to remove the heat from 
the cooling water used around the engine cylinder. 
The basket in front is -used as a package carrier. 
These machines are found very useful by small dealers 
for delivering packages. Their average net weight 
was 760 pounds, and their average speed 16% miles an 
hour. The average load carried was 114 pounds, and 




A 28-Hoi'se-Powe£ Mors Refrigerator Milk Wagon. Weight of Wagon, 
5 Tons. Capacity, 2 Tons. 

Note the twin solid rnbber tires on the rear wheels, for carrying the exceedingly heavy weight. 



The 3-Cylinder, 24-Horse-Power Janvier Truck, Fitted with Novel 
Steering Bogie. 

A peculiarform of hu b brake is to be noted on the rear wheel. Loaded as shown the machine weighed over 14 tons. 



but 0.146 liter per ton-kilometer of useful load (or 
0.06 of a gallon per ton-mile). Besides the delivery 
wagon shown there were two still larger Latil fore; 
carriage trucks which weighed 9,766 and 13,448 pounds 
respectively, including their loads of 4,532 and 8,140 
pounds. These vehicles averaged 
7.61 and 6.93 miles an hour. 
These vehicles also were at the 
head of their respective classes 
(that for a useful load of from 
4,409 to 7,716 pounds and that for 
vehicles carrying more than 7,716 
pounds) as far as gasoline con- 
sumption was concerned, as the 
former consumed only 0.168 liter 
per ton-kilometer (0.071 gallon 
per ton-mile) of useful load, 
while the latter consumed only 
0.095 liter of gasoline per ton- 
kilometer (0.04 gallon per ton- 
mile) of useful load. The best 
previous record is that made 
about a year ago by a German 
Daimler truck which consumed 
0.028 gallon per ton-kilometer as 
against the heavy Latil's 0.025. 
All three fore-carriages were fitted 
with two-cylinder motors, the 
horse-powers being respectively 
12, 14, and 28. The demonstra- 
tion showed the remarkable effi- 
ciency of this type of vehicle 
in which the horse is replaced 
directly by the motor. 

Two other interesting vehicles 
are the Janvier six-wheeled truck 
and the Mors refrigerator milk 



24-horse-power motor, having a bore of 5.511 inches 
and a stroke of 5.905 inches and fitted with low-tension 
magneto ignition. The truck shown weighed, loaded, 
28,660 pounds. Its average speed was 5.06 miles an 
hour. The Mors refrigerator £ar is a huge vehicle 




The 4J|-Horse-Power Austral Delivery Tricycle. 

Three of these machines made an excellent showing. 
NOVEL TYPES OF FRENCH COMMERCIAL AUTOMOBILES. 



the average weight, loaded, 874 pounds. A similar 
machine, the Contal, the weight of which loaded was 
769.4 pounds and the load carried 132%. used alcohol 
for fuel and showed a consumption of 0.839 liter per 
ton-kilometer (0.35 gallon per ton-mile) of useful load. 
Besides the trucks and other 
freight-carrying vehicles, there 
were no less than four omnibuses 
entered in this test. Two of 
these, the 40-horse-power Brillie 
and the 35-horse-power Clement, 
had a carrying capacity of thirty 
persons, weighed loaded 14,164 
and 11,177 pounds, and made an 
average speed of 14.66 and 13.42 
miles an hour. Two others, the 
Clement I. and the Delahaye, with 
a carrying capacity of from twelve 
to twenty-four persons and a total 
weight, loaded, of 7,495 and 7,319 
pounds, made average speeds of 
16.22 and 13.04 miles an hour. 
The large Brillie omnibus, which 
is similar to those now being run 
on the streets of Paris, used alco- 
hol for fuel, and in the test con- 
sumed 0.2 liter per ton-kilometer 
(0.085 gallon per ton-mile) of pas- 
sengers carried. t The live load 
amounted to 4,684 pounds. - The 
24-horse-power BrilliS delivery 
wagon, weighing, loaded, 11,034 
pounds, of which 5,780 represent- 
ed the load, also used alcohol and 
showed a consumption of 0.177 
liter per ton-kilometer (0.05 gal- 
lon per ton-mile) of useful load 
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carried. A still larger Brillie truck, which was run 
on gasoline at an average speed of 10.37 miles an 
hour, had a consumption of 0.11 liter per ton-kilom- 
eter (0.046 gallon per ton-mile) of load carried. The 
consumption of alcohol was thus shown to be some- 
what greater per ton-kilometer of useful load carried 
than when gasoline was used. 



HOW ECLIPSES OCCUR. 

BY PROP. FREDERIC R. HONEY, TRINITY COLLEGE. 

In the endeavor to obtain a clear understanding of 
how eclipses occur, it is necessary to know the form 
of the moon's path in space, which is the resultant of 
two motions, viz., that of her orbital motion round the 
earth, and of the revolution of the latter round the 
sun. 

The popular conceptions of this path are frequently 
erroneous, and are illustrated in Figs. 1 and 2. The 
piece a rotating about the fixed center 8, which repre- 
sents the sun, carries a disk b which rotates round the 
center E, representing the earth. 

On the periphery of this disk is a point M, repre- 
senting the moon, which revolves round E, and 
describes the moon's path. In Fig. 2 this curve forms 
a loop, due to the rapid rotation of the disk as com- 
pared with the angular motion of a. 

Fig. 1 represents the curve when the disk rotates 
more slowly; and M' describes a sinuous path which 
crosses and recrosses the earth's orbit. This ap- 
proaches more nearly the form of the moon's path; 
but it differs very widely from the true one, because 
in the illustration the radii of the orbits, and the rela- 
tive orbital velocities of the earth and moon, are not 



M' and M" represent two views when the center of 
the moon is in the plane of the ecliptic, i.e., when she 
is at one of her nodes. The earth and moon are shown 
at M' by concentric circles; while the distance from M' 
to M" measures the mean radius of the moon's orbit. 
The shadow area is inclosed by the dotted lines drawn 
from the circumference of the sun's disk tangent to 
the earth, and indicates the limit within which a total 
or partial eclipse may occur. 

When the moon is at or near M", the eclipse is total; 
when at W", partial; and at M"" no eclipse occurs. 

The moon at each of the dates August 4 to 20 
(Fig. 3) is at the extremity of the radius of the circle 
representing her orbit, and her revolution round the 
earth is shown until she reaches her position on Aug- 
ust 20. Connecting these points, the dotted line repre- 
sents her path which is below the plane of the ecliptic. 

A partial eclipse of the sun occurs on August 19, 
when the earth, the moon, and the sun (Fig. 3) are 
again in the same straight line. 

The diameter of the sun is 866,400 miles; dividing 
this by 389 — the length of the earth's mean distance 

866400 

in terms of the moon's mean orbit radius = 

389 
2,227. 

A disk 2,227 miles in diameter would eclipse the 
sun. The moon's diameter is 2,162 miles. Therefore, 
under these conditions, if the three bodies were in the 
same straight line, we should have an "annular" 
eclipse of the sun, shown at Fig. 5; the larger circle 
representing the sun, and the smaller one the moon. 

If the sun should be at his minimum distance from 



urement equal to three hundred and eighty-nine times 
this unit. 

The sine of 32 deg. = 0.0093. If we multiply this by 
108, 0.0093 X 108 = 1.00, we discover that a circular 
disk of one inch diameter placed 108 inches (=9 feet) 
from the eye will eclipse the sun or the moori. 



Another Alpine Tunnel. 

Consul Edward Higgins, of Berne, reports that the 
legislature of the Canton Berne has accepted the pro- 
ject for a trunk line called the "Lotschberg," with 
electricity as motor power, to pass through the Ber- 
nese Alps and connect at Brig with the Simplon. 

This new.road will require five and one-half years 
to build, and necessitates a tunnel 13% kilometers 
(kilometer = 0.62137 mile) long out of an entire length 
of 56 kilometers. The cost will be about $17,100,000. 
The steepest gradient will be twenty-seven one-thou- 
sandths. It will serve as the most direct means of 
communication between northern Italy (Milan and 
Genoa) and the vast -district lying to the north and 
northwest of Switzerland. It will shorten the ap- 
proach to the Simplon, that now must be reached via 
Lausanne, and Will compete with the Gothard tunnel 
railroad. In addition to its value as an international 
trunk line it will prove of vast commercial importance 
to central Switzerland, and particularly to the Canton 
and city of Berne, by affording a direct line with the 
south that now has to be reached by means of the 
Gothard on" the east or through the Simplon, which 
requires a roundabout- deviation via Lausanne on the 
west. The road that has to be constructed will com- 
mence at Frutigen, a town near Spiez, a few miles 
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HOW ECLIPSES OF THE SUN AND MOON WILL OCCUR IN THE MONTH OF AUGUST. 



correctly represented. The mean radii are respectively 
92,900,000 and 238,840 miles. Dividing one by the 
92,900,000 

other, = 389; i.e., the earth's mean orbit 

238,840 
radius is three hundred and eighty-nine times as long 
as the moon's. They are correctly proportioned in 
Fig. 3, which is a plot of the earth's orbit for about 
one-half of the month of August, 1906. 

The position of the earth on August 4 and the dates 
that follow is the center of the circle the circumfer- 
ence of which represents the moon's orbit drawn to 
the same scale. The moon M is situated at the extrem- 
ity of the radius of the circle. The earth, moving at 
the rate of eighteen and a half miles a second, travels 
each day a distance of about one million six hundred 
thousand miles, or three and a third times the diame- 
ter of the moon's orbit, while the latter, moving in her 
orbit at the rate of about five-eighths of a mile a sec- 
ond, revolves round the earth daily at an average of 
a little over 13 deg. 

The relative positions of the sun, the earth, and 
the moon are shown for August 4, the date of a total 
eclipse of the moon. The sun is situated in the direc- 
tion of the arrow, the earth at the center of the circle, 
and the moon at M. They are in the same straight 
line. If we place this page in a horizontal position, 
and regard it as representing the plane of the ecliptic — 
i.e., the plane which passes through the centers of the 
sun and earth — the moon must be in or near the plane 
of the ecliptic, that it may be possible for an eclipse to 
occur. 

This will be evident by referring to Fig. 4, which 
shows the plane of the ecliptic, the plane of the 
meon's orbit, and the earth and the moon M. 



the earth, and the moon at her maximum distance, 
Fig. 6 would represent their apparent relative diame- 
ters — a more pronounced annular eclipse. 

If the moon were at her minimum distance, and the 
sun at his maximum distance, Fig. 7 would show their 
apparent dimensions; the larger circle representing 
the moon, and the smaller one the sun — a total eclipse 
of the sun. 

The moon's center will be in the plane of the ecliptic 
on August 18 (the ascending node) before the three 
bodies are in the same straight line as shown at M 
on the 19th. 

Therefore it cannot be a "central" eclipse on that 
day. If the earth's orbit were plotted to include the 
date July 21, when another partial eclipse of the sun 
occurred, we should have an exhibit of the moon's path 
somewhat similar to that of Fig. 3. This has been 
omitted for lack of space. 

The sun subtends on the average an angle of about 
thirty-two minutes, with a variation of about half a 
minute during the year. This is due to the varying 
distance between the earth ant 1 the sun, which amounts 
to about three million miles. 

The moon subtends an average angle of ^bout thirty- 
one and a half minutes, with a variation of about two 
minutes. These variations are exhibited in Figs. 5, 
6, and 7. 

To obtain some conception of the relative dimensions 
of the sun, the earth, and the moon, and the distances 
that separate them, it should be noted that the diame- 
ter of the sun — which is one hundred and nine times 
that of the earth — if drawn to *he s?ime scale as Fig. 4, 
would be equal to three and five-eighths times the dis- 
tance between the earth and the moon (= M' M") ; 
and the sun's distance Would be represented by a meas- 



from the lake of Thun, which is in direct communi- 
cation with the towns of Thun and Pontarlier and 
with the cities of Berne and Basel. It will merge into 
the Simplon at Brig and virtually form the completion 
of that great project. The distance from Frutigen to 
Brig will be 56 kilometers, from Spiez to Brig 71 kilo- 
meters, and from Berne to Brig 113 kilometers. From 
an international standpoint Paris will be 15 miles 
nearer the cities of Italy than via the new Lausanne- 
Simplon tunnel route and about 100 miles nearer than 
via Gothard. From Calais northern Italy can be 
reached with 52 miles less travel than by Lausanne, 
through the Simplon. 

A federal concession was granted covering the 
Lotschberg in 1891 and amended in 1897. The Canton 
has turned over its concession to a syndicate, and the 
cost will be borne by issuing subvention shares, 
$4,000,000; preferred shares, $4,600,000; 4 per cent 
first-mortgage bonds, $5,600,000; and 4%. per cent sec- 
ond mortgage bonds, $2,900,000, or a total of $17,100,- 
000. The subvention shares will receive no interest 
until the road is in working order, but the preferred 
shares will be paid 4 • per cent interest during the 
period of construction. The Canton Berne partici- 
pates by the purchase of $3,300,000 subvention shares. 
The syndicate is composed of Swiss and French banks. 
It is expected that ultimately the Swiss federal rail- 
ways will buy the Lotschberg. The work will com- 
mence at once. 



♦ ■ m » ♦ 



A 12-horse-power four-cylindered petrol motor in 
America recently ran 87 miles on two gallons of petrol. 
The weight of the car Was 1,500 pounds.- Another car 
identically the same only ran 57 miles on the same 
allowance of fuel. 
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THE MAGIC SPHERE. 

The article on the Magic Sphere, published in our 
issue of June 16, has brought to the editor's desk 
several letters, some of whose writers agree with 
the author of the article in his explanation of the 
magic sphere's curious properties, and others who 
side with the views expressed by the editor in the 
brief note appended to the article. By far the most 
interesting of these letters is one received from the 
inventor of the Magic Sphere, Sir Hiram Maxim. He 
writes as follows: 
To the Editor of the Scientific American: 

I have read the article on the Magic Sphere by Dr. 
Alfred Gradenwitz, which appeared in your issue of 
June 16, and also your comments on the same. 

It seems that you do not altogether agree with the 
doctor's reasoning. I would say, however, that I fur- 
nished him with all the data connected with this in- 
vention, and that I feel quite certain that we do have 
stored somewhere in our head what you have so aptly 
termed "the gravitational sense organ." The apparent 
position of objects is not influenced in any degree by 
the inclination of the body, as you seem to think. We 
cannot account for seeing things right side up, quite 
irrespective of the position that the body is in, except 
on the hypothesis that we do have "gravitational 
sense." 

Suppose, for example, that a man should be strapped 
onto the face plate of a large lathe, and very slowly 
revolved; the man would always see things right side 
up, quite irrespective of the position of his body. If 
we placed a man in a room lighted from the inside, 
and sling this 
room to a long 
arm capable of 
being rotated 
around a large 
circle, and if a 
plumb line was 
hung from the 
ceiling, the 
plumb line 
would always 
oceupy the 
same position 
in relation to 
the room, 
whether the 
room itself was 
revolving 
around a circle 
or not. If the 
centrifu- 
gal force was 
equal to the 
pull of gravity, 
tfie plumb line 
would appear 
perfectly verti- 
cal to the man, 
and the floor of 
the room dead 
level although 
its true inclin- 
ation above the 
horizon- 
tal might be 45 
deg., and this 
quite irrespec- 
tive of the inclination of the man's body. If the man 
was strapped to the rotating face plate of a lathe, it 
would not change the appearance of things in the 
least; the combined pull of gravity and centrifugal 
force would be the same, quite independent nf the po- 
sition of his body. 

In regard to your saying that there would be no 
difficulty in walking in a diametrical direction, I would 
say that when one is standing at the extreme edge of 
the floor, he is traveling, we will say, at the rate of 
about fifteen miles an hour, and his body is endowed 
with a certain amount of vis inertiw or momentum. 
Suppose now that he attempts to walk quickly to the 
center of the rotating floor; what is to become of this 
vis inertiw? 

Suppose, for instance, that he is in the center of 
the floor, and attempts to reach the extreme edge 
quickly; the floor will certainly have a tendency to 
run away from him, and if he did not brace himself 
very strongly, he would topple over. However, if the 
movement is slow, very little difficulty would be ex- 
perienced, whereas one could always walk in a circum- 
ferential direction, either way, without feeling any in- 
fluence whatever from the rotating floor. 

After carefully reading the article, I find that all 
the statements therein contained are in exact accor- 
dance with facts that have been demonstrated by actual 
experiments. Hiram S. Maxim. 

Thurlow Park, Norwood Road, West Norwood, 
London, July 8, 1906. 

If we understand Sir Hiram Maxim correctly, he 
contends that we owe our perception of the true posi- 
tion of surrounding objects to an unlocated gravita- 



tional sense organ, and that the presence of such an 
organ is demonstrated by subjecting the human body 
to the action of centrifugal force in order to counter- 
act the effect of gravitation. In other words, if we 
can counteract the force of gravity, the organ will be 
deprived of its stimulus, and its existence will thus 
be proved. 

We still adhere to the view which we expressed in 
the brief editorial' note appended to the article, in 
which the principle of Sir Hiram Maxim's magic 
sphere was explained and illustrated. In that note we 
stated that we refer external objects to ourselves, and 
that we thus gage their relative positions. If we de- 
prive the eye of the means of making this comparison 
by inclosing ourselves in a room which, as Sir Hiram 
suggests in his letter, is slung "to a long arm capable 
of being rotated around a large circle," we shall no 
longer be able to institute that comparison with ob- 
jects outside of the room which would ordinarily in- 
form us. of their position and ours. Assuming that 
the room in question were provided with spacious 
windows, through which trees and houses could be 
seen, it is certain that no one would be deceived. That 
this is so is proved by Sir Hiram's flying machine 
apparatus, which constitutes one of the attractions of 
every American seaside resort. That apparatus con- 
sists essentially of a post, to the top of which rods 
are hinged, each carrying at its outer end an open 
boat fashioned to resemble an airship. When the 
post is turned, the boats revolve in a circle and are 
flung out to an angle of about 45 deg. with the vertical. 
The occupants of these open boats are influenced by 




THE CAS IS STATIONARY, BUT THE ROOM IS ROTATABLE, AND ITS FURNITURE AND HANGINGS ARE FIRMLY SECURED. 
THE ROOM IS TURNED THE OCCUPANTS OF THE CAR IMAGINE THEY ARE CIRCLING IN THE AIR. 



centrifugal force; yet they still persist in seeing ob- 
jects in their true positions, and are fully cognizant 
of their own inclinations. Why? Simply because they 
can compare themselves with the outer world. 

If the gravitational sense organ existed, it should 
manifestly perform its functions in a windowless room 
when the body is not subjected to centrifugal force; 
in other words, when the supposed gravitational sense 
organ is unaffected. Several years ago we published 
in the Scientific American an illustration of an illu- 
sion apparatus which answers these conditions, and 
we reprint it as an argument against the existence of 
a sense of gravity. The apparatus comprises a room 
journaled on a horizontal shaft from which a car is 
suspended. , Every movable object of furniture in the 
room is nailed down. When the room is turned on 
the horizontal shaft, the occupants of the car imagine 
that they are circling through the air, although in 
reality they are stationary. In order to heighten 
the illusory effect, the car was first pushed by an 
attendant, so that it was made to swing gently. The 
attendant then left the room. By causing the room to 
rock on its shaft, the car seemed to swing from side 
to side in ever-increasing curves, until finally, when 
the room was completely rotated, it seemed to its oc- 
cupants to describe complete circles. So successful 
was the illusion in actual practice that men and 
women would anxiously clutch the sides of the car 
when the floor of the room was above them. 

It is unfortunate that the expression "difficulty of 
walking" should have been brought into this discus- 
sion; for the curve of the floor has been so designed 
with reference to the speed of rotation, that a person, 



no matter where he stands on the floor, will without 
effort assume a position normal to the curve of the 
floor at that point. 

If he stand at the center, he will be normal to the 
earth. If he move out. say three f aet from the center, 
he steps onto a portion of the floor that is moving in 
a circular direction, say from right to left, at a cer- 
tain rate of speed.' In his new position two new forces 
will act upon him; first, a centrifugal force, pulling 
him to the outside of the floor; second a circumferential 
force, acting from right to left to knock his feet from 
under him. The former, .or centrifugal force, is pro- 
vided for by the inclination of the floor, which is such 
as to throw his body toward the center sufficiently for 
this purpose. This is done independently of himself, 
and as far as his consciousness is concerned, is invol- 
untary. The circumferential force he must counteract 
by a voluntary inclination of his body in the direction 
in which the floor is rotating. So far as the effort 
expended in walking up or down the parabolic floor 
is concerned, we still adhere to our original statement. 
We may consider the proWem from three points of 
view: (1) When the centrifugal force is greater than 
the force of gravitation; (2) when the centrifugal 
force is equal to the force of gravitation; and (3) 
when the centrifugal force is less than the force of 
gravitation. In the first case a man will obviously be 
pulled out from the center to the circumference if he 
does not resist; in the second, he will be practically 
in the situation of a man walking on a level floor; as 
in the magic sphere; in the third, he will have to 
climb a hill, in other words, he will have to perform 

more , work 
than in the 
first two cases. 
In all three 
situations he 
will perform 
an amount of 
work which, if 
we elaborate 
the well-known 
formula, is de- 
pendent upon 
his weight 
( the mass), 
upon the de- 
gree of curva- 
ture, anc| upon 
the speed of 
rotation, which 
last two deter- 
mine his velo- 
city. In all 
three cases he 
will seek in- 
stinctively to 
adjust himself 
to the mechan- 
i c a 1 require- 
ments of his 
situation. The 
line passing 
from his he?Kl 
through h i s 
body repre- 
sents the re- 
sultant of a 
comb ination 
the centrifugal 
circumferential 
he is under the 
the floor, 



WHEN 



of forces formed by gravitation and 
force of the rotating floor and the 
accelerating force. In other words, 
influence of a force acting normally to 
just as he is in ordinary circumstances. If in Sir 
Hiram's case he attempted to walk toward the center 
of the floor without thus adjusting his position, we 
concede that it would be hard for him to walk. Simi- 
larly he would find his progress from the center toward 
the outer edge facilitated by centrifugal force. It is 
inconceivable, however, that any man would select the 
most cumbersome method of moving inwardly. He 
would instinctively tilt himself forward, just as he 
does when standing in a train rounding a curve. 



The Current Supplement. 

The current Supplement, No. 1597, opens with an 
article on the Concrete Railroad Bridge at Danville, 
111. The article is illustrated with photographs of the 
bridge in course of construction. Attempts at smoke 
abatement are almost as old as the art of burning fuel 
itself. Mr. Wm. H. Bryan discusses its various phases. 
A new duplex four-cycle gasoline motor is described 
and illustrated in an article by the Paris correspondent 
of the Scientific American. Prof. J. S. Shearer writes 
on some properties of matter at low temperatures. 
Coke Oven Gas is the subject of an article by C. G. 
Atwater. Friedrich Guenther asks: "Is the Age of 
Bronze a Myth?" and shows that it is. A very valu- 
able paper on amalgams is published. Lieut. White 
gives an account of the naval battle at Tsushima. An- 
other installment on "Tinning" appears. Prof. Wil- 
liam H. Hallock tells how tides are predicted. 
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THE MUSEUM OF PATENT OFFICE MODELS. 

BY EDWARD W. BYBN. 

A piece of legislation for which the last Congress 
is responsible, and for which no excuse can be found 
other than a misapplied effort at economy, is the re- 



accident or age have become so mutilated as to serve 
no useful purpose as a record, and these may well be 
disposed of. There are also about 2,500 models filed 
as exhibits but not made a part of the record of any 
patent, and these may be disposed of. 



gine patented in 1854 and his induction coil of 1868, 
Channing & Farmer's fire-alarm telegraph of 1857, Eli 
Whitney's cotton gin of 1794, the Blanchard lathe of 
1820, Thurber's typewriter of 1843, and many others. 
In printing, the array and perfection of the models 




ONE OF THESE CHAIRS IS PROVIDED WITH A BELLOWS TO BLOW AIR IN TOUR 
FACE, THE OTHER HAS A FAN TO BRUSH THE FLIES FROM YOUR HEAD. 



A MAN COULD NOT BE BURIED ALIVE IN THIS COFFIN. HE COULD BREATHE 
AND COULD RING A BELL TO CONVINCE PEOPLE HE WAS ALIVE. 



duction to $10,000 of the annual rent paid by the gov- 
ernment for the preservation of Patent Office models 
in the Union Building at Washington. Inasmuch as 
the rent paid in previous years has been nearly twice 
the sum appropriated, some curtailment of the mu- 
seum's expenses was rendered necessary, and the Sec- 
retary of the Interior instructed the Commissioner of 
Patents to ascertain the condition of the models and 
to adopt some means of disposing of them. The result 
was the appointment of a committee of Patent Office 
examiners, who have fully investigated the matter and 
will soon submit their report. 

Pending the action of the committee, a storm of 
protest has arisen against this disintegration and par- 
tial destruction of the exhibit. Voicing this protest 
most strenuously, the Patent Bar Association has by 
its representatives appeared before the committee and 
urged the preservatiqn of the exhibit, arguing that 
it is practically impossible to establish any standard or 
guide by which to determine the relative importance 
of the various models, and that none of the models 
which form part of a patent should be disposed of if 
it is in such condition as to be useful as a record. 
There seems no way of determining which models will 
be of importance in the future, for no human being 
can say authoritatively but that a model which seems 
of the least importance to-day may be of the greatest 
importance to-morrow. There is a present demand 
and necessity for the models as record evidence in 
patent litigation. 

There are of course some models which through 



In the early history of the law particularly, in 
many instances the drawings were sketchy and incom- 
plete, and reliance for the disclosure of details was 
placed upon the model. They are, therefore, not mere 
duplicates, but supplemental disclosures. The model, 
therefore, became an indispensable part of the record 
of those earlier patents. 

The question as to what disposition will be, or should 
be, made of these models is still an open one. It 
will be remembered, on the one hand, that this col- 
lection of models is not a complete exhibit of all the 
patents granted. All models prior to 1836 were burn- 
ed, and only a few have been restored. In the Patent 
Office fire of 1877 some 86,000 additional models were 
burned, leaving about 157,000 models. ,f)n the other 
hand, the models remaining and now on exhibition in 
the Union Building represent some of the most im- 
portant epochs of progress which have marked the 
growth of modern civilization, and it is the only ex- 
hibit of the kind in existence. Here are to be found 
the sewing machines of Howe, Wilson, Singer, Grover 
& Baker, Willcox & Gibbs, and others. The Howe 
machine in 1846 for the first time placed the eye of the 
needle in the point instead of the heel, and this, 
with the four-motion feed of Wilson, gave the first 
practical success to sewing by machinery. Here also 
are Morse's telegraph patents, 1832-1840; the Bell tele- 
phone patented in 1876, the Edison phonograph pat- 
ented in 1878, Edison's electric lamp patented in 1880, 
the House printing telegraph of 1846, the Bain chemi- 
cal telegraph of 1848, Dr. Page's electro-magnetic en- 



in presses and allied arts is particularly fine, the 
work of Hoe, Bullock, Gordon, and others being pre- 
sented in beautiful and operative models. In looms 
and the textile art generally, there are also illus- 
trative models of perfect workmanship. So also in 
locomotives, cash registers, knitting machines, ma- 
chines for making needles, nails, and horseshoes, and 
many other complex machines. The time lock of 
Savage of 1847, the arc lamp of Collier & Baker of 
1858, the electro-magnetic engine of Stimson in 1838, 
and the old electric motors of Davenport, Neff, Edi- 
son, and others are all here. 

Many curious and- historic inventions are to be 
found in the collection, ^braham Lincoln's Means 
for Lifting Vessels over Shoals was patented May 22, 
1849, and is represented by a good model; Sonhen- 
berg & Rechter in 1852 patented an electric device for 
killing whales; Edison, on June 1, 1869, took out his 
first patent, which was for an electrographic voting 
machine. 

Prominent in the exhibit of models are several thou- 
sand grouped together in separate cases, being the in- 
ventions of women. One would naturally suppose that 
these would lie in the sphere of a woman's work, and 
many of them do. Sally Rosenthall invented a pocket 
sewing machine, which she could take along with her 
when visiting, and thus improve each shining hour 
with both work and gossip. Mary Carpenter invented 
a machine for sewing straw hats, and is reputed to 
have made much money out of it. Margaret Knight 
invented a feeding machine for making paper bags, 




The Howe Sewing Machine. 



Singer Sewing Machine. 
THREE EPOCH-MAKING IMPROVEMENTS IN SEWING MACHINES. 



Wilson Sewing Machine. 
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and is credited with considerable profit therefrom. 
Frances Dunham was the inventor of a machine for 
making honeycomb, shrewdly recognizing the assist- 
ance this would render the bees. Not all of the wo- 
men, however, have confined themselves to lines of 



so as to illuminate, the Interior anatomy have all been 
patented, and many more amusing instances might be 
found. Many of these are of course not represented 
by models, but are here mentioned as instances of the 
humorous side of inventions. 




meat, group five with raw meat, group six with the 
mash, group seven with lactated cheese. In the first 
five series, aside from accidental deaths, the dogs re- 
mained in excellent health; in the fifth, they supported 
extremely well the alternations of fasting and feeding. 
The four subjects of the sixth series died successively 
the 35th, the 36th, the 60th, and the 83d day. Finally, 
of the three dogs of the last group two died on the 71st 
and the 175th day. 

"The result would seem to be that meat is indis- 
pensable for the repair of muscle weakened by starva- 
tion. Moreover, raw meat should be in this respect 
very superior to cooked meat. As for the dogs sub- 
jected to the fasts, the average of the differences be- 
tween the gains and the losses in weight at the end 
of each alternation was a loss of 1.7 for the dogs fed 
on cooked meat, 0.2 for raw meat, and 4.5 for mash." 



ABRAHAM LINCOLN'S "MEANS OF. LIFTING VESSELS OVER SHOALS." 



feminine thought. Mary Montgomery, with the mem- 
ory of the civil war fresh before her, invented in 1864 
a very mechanical double-hull construction of war 
vessel, and Sarah Mather in 1845 devised a submarine 
telescope, while Mary Woodward in 1849, probably 
with an eye to the comfort of a bald-headed spouse, 
invented a fan to be attached to the rocker, so as to 
keep off the files as well as fan the occupant. 

Prosaic as is the work of mechanical evolution, 
many curious and amusing lines of thought crop out 
in the work of the inventor. Two men in 1862 to- 
gether invented a plow gun, in which the beam of the 
plow was fashioned as a cannon. One of the invent- 
ors was perhaps a farmer and the other a soldier, 
and the implement in the field was ready for either 
peace or war. Another in 1887 secured a patent for 
an aerial car with live eagles for a team. Naturally 
a working model could not be supplied, and we must 
take the patentee's word for the operativeness of the 
invention. A melancholy philosopher in 1880 molded 
the ashes of the cremated dead into a memorial 
statue or vase. An industrious man who attempted to 
follow out Franklin's custom of rising early, in 1855 
patented a bedstead adapted to throw the sluggard on 
the floor at getting-up time. A Beau Brummell in 
1896 patented a self-tipping hat which makes a polite 
salutation. Here, too, a model was dispensed with. 
A tender-hearted "man in late years has patented an 
eyeglass for chickens, another in 1854 patented a tape- 
worm trap, which was to be swallowed and the trap 
then removed. A recent inventor coats the dead, body 
with glass for preserving it, another has an electric 
device for stopping runaway horses. Another at- 
taches a parachute to a man's head and weights to 
his feet, so that he may jump out of the window in 
time of fire and land safely. A lover of feminine 
beauty has provided a dimple maker. An anti-snor- 
ing device is supplied by one whose trials are thus ex- 
pressed with mute eloquence. An anti-scratching de- 
vice for chickens was the basis of an application tor a 
patent by a lady in 1863, but was never issued. An il- 
luminated keyhole surrounded by luminous paint which 
shines at night was the subject of another patent, un- 
exemplified, however, by a model. This enables the 
unsteady man to find the keyhole. A cheek expander, 
a hair parter, and an electric lamp to be swallowed 



Yet these exceptional lines of thought do not all 
represent absurd or ridiculous vagaries, as most of 
them are useful, and many of them make valuable 
contributions to the sum total of knowledge. 



Experiments Upon Dogs. 

Under the heading "Reconstituent Effects of Raw 
Meat," L'lllustration (Paris) has the following: 

"To determine the reconstituent effects of raw meat 
Dr. Charles Richet fed differently from August 10, 
1905, to February 1, .1906, six groups of four dogs and 



Cars Which Had Perfect Scores in tlic Glldden Tour. 
The cars which lost no points whatever in the con- 
test for the Glidden and Deming trophies are given 
below: 

FINAL SCORE, GLIDDEN TOURING CONTEST. 

P. P. Pierce, Buffalo, Pierce, 45 horse-power; A. E. 
Hughes, Philadelphia, Pierce, 45 horse-power; P. S. 
Flinn, Pittsburg, Pierce, 32 horse-power; G. M. Davis, 
Buffalo, Thomas, 50 horse-power; L. J. Petre, Cleve- 
land, Stearns, 40 horse-power; George Soules, Toledo, 
Pope-Toledo, 40 horse-power W. C. Walker, Hartford, 
Pope-Hartford, 25 horse-power; W. B. Wright, Spring- 
field, Knox, 40 horse-power; C. F. Barrett, Hartford, 
Columbia, 28 horse-power; Ernest Keeler, Lansing, 
Oldsmobile, 30 horse-power; C. Burman, Cleveland, 
Peerless, 45 horse-power; F. E. Wing, Boston, Marmon, 
30 horse-power; G. G. Buse, Buffalo, Packard, 24 horse- 
power. 

FINAL SCORES IN THE DEMING CUP CONTEST. 

C. W. Kelsey, Tarrytown, Maxwell, 36 horse-power; 
A. A. Post, New York, White, 18 horse-power. 



The United States Bureau of Labor has issued a 
bulletin in which the rates of wages paid in America, 




A LAZY-TONGS FOR A CONNECTING ROD GIVES A STROKE TEN TIMES AS LONG AT THE CRANK. AS 

IN THE CYLINDER. 



one group of three. The first group received alter- 
nately cooked horse-meat and a boiled mash composed 
of rice, milk, and sugar; the second received, by turns, 
cooked meat and raw meat; the third, cooked meat 
and lactated cheese (Gruyere cheese cooked with 
milk). The alternations were of five days. The other 
groups were subjected to fasts of five consecutive days, 
then fed during five days — group four with cooked 



Great Britain, and Germany, from 1890 to 1903 are 
compared. The figures cover thirteen of the most im- 
portant branches of labor, and show that the British 
employer pays nearly 50 per cent more for his labor 
than does the German, while the difference as against 
the American employer is 191 per cent. At the same 
time it is shown that the German worker is increasing 
his rate of wages toward the British standard. 








Irevethiclc » Engine 1,1804). 



Whetstone's Geared Locomotive (1861). Stephenson's "Rocket" Locomotive of 1829. 

THREE INTERESTING PATENT OFFICE MODELS. 
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The Danger to Greenwich Observatory. 

BY CHARLES STIRRUP. 

The welfare of Greenwich Observatory is a matter 
of international interest and importance, even if for 
no other reason than that the famous institution over- 
looking the Thames is accepted by the whole world 
as a standard meridian. In scientific circles in par- 
ticular much concern is being felt for the observatory, 
for its usefulness, its very existence even, is threat- 
ened by a- huge electric power house which has lately 
been erected half a mile away due north by the Lon- 
don County Council. The case is set out at consider- 
able length in the London Times by Prof. H. H. Tur- 
ner, of the University Observatory, Oxford, who was 
formerly on the Greenwich staff and is now a member 
of the Board of Visitors. He says that "the disturb- 
ance caused by the hot air and smoke from all the 
chimneys (of the power house) cannot fail to be seri- 
ous, though it is at present impossible to estimate it 
quantitatively. But there is another source of dis- 
turbance of an alarming kind, of which direct evi- 
dence has already been obtained. In spite of various 
precautions taken, the engines of the generating sta; 
tion are so powerful that they shake the observatory. 
The delicate observations for radii, which furnish the 
reference points for Greenwich time and for terrestrial 
longitudes, indicate a state of constant vibration while 
the engines are running, which will be greatly increas- 
ed if the full proposals of the London County Council 
are carried out. By the invitation of the Astronomer 
Royal I paid a special visit to Greenwich, . . . and 
was able to compare for myself the state of matters 
during the running of the engines and after they had 
stopped. The observations left no room for doubt 
as to the seriousness of the disturbance." 
The clash of interests brought about has 
naturally given rise to a number of sug- 
gestions on the part of laymen which, 
also naturally, are more or less impracti- 
cable. The issues at stake, as Prof. Turner 
puts it, are not properly understood by 
those who are unfamiliar with astronomi- 
cal work of the kind which has made 
Greenwich famous. He goes on to say: 

"The mischief that arises from tamper- 
ing with a standard is even greater in 
posse than in esse. But it is, at the same 
time, very difficult to state concisely. I 
have been often asked whether it would 
not be better to move the observatory away 
from Greenwich, and it is almost impos- 
sible to state the objections in a manner 
commensurate with their importance. Sup- 
pose one were asked whether the pictures 
in the National Gallery could not be re- 
placed by a set of well-made copies, it 
would be very difficult to state the objec- 
tions in adequate language. One might 
lose one's temper and retain general sym- 
pathy; but a person who happened to be 
ignorant of art, and unwilling to accept 
public opinion, would not be convinced. 
There is a similar difficulty in explaining 
to : those : unfamiliar with science the im- 
possibility of copying a standard — say the 
standard of length — and the consequent 
necessity of guarding it with the greatest 
care; and unfortunately in this case one 
cannot to the same extent take refuge in public 
support, since there are not so many who are suf- 
ficiently acquainted with the countless small de- 
tails which make up the argument. To explain the 
issues involved in moving Greenwich Observatory 
is more difficult still; it could, no doubt, be done 
with time and patience, but to have to do it in 
the witness box under cross-examination might well 
make the stoutest heart quail. Is it unreasonable to 
ask those who have not time to acquire the necessary 
preliminary knowledge of fundamental astronomy to 
accept the views of those who spend their lives in such 
work and have no conceivable personal interest at 
stake?" 

Quite apart from the question of utility, there is 
the sentimental objection to the transference of the 
observatory from Greenwich to some other place. 
Greenwich Observatory would then no longer exist, 
and we have to remember that it is by far the moist 
famous institution of astronomical observation in the 
world. Established in 1675 for the advancement of 
navigation and nautical astronomy, it stood for one 
hundred and fifty years absolutely without a rival. 
During the eighteeenth century it was at Greenwich 
only that there were systematic observations of the 
sun, moon, stars, and planets, and astronomers the 
world over had to work from material supplied from 
the building at the tdp of the hill in Greenwich Park. 
It was at Greenwich that the aberration of light, the 
nutation of the earth's axis, and other famous discov- 
eries were made and from Greenwich has been issued 
every year since 1767 that almost incalculably valu- 
able compilation known as the "Nautical Almanac." 
At Rome, in October, 1883, the Geodetic Congress 



recommended the international unification of the hour 
and longitude with Greenwich, and just twelve months 
later forty delegates assembled at Washington agreed 
to the Royal Observatory being the prime meridian, 
the respective representatives of France and Brazil 
only abstaining. Greenwich Observatory belongs not 
merely to England, but to the world. 



> The Deutsch Aeronautic Prize. 

The rules for the Henri Deutsch Cup, which is the 
leading aeronautic event of the season, have been de- 
cided upon at a recent meeting of the Sportive Com- 
mission of the Aero Club of Prance, and were pre- 
sented by the special committee which was charged 
with the affair. According to the regulation, the Henri 
Deutsch Aeronautic Cup, which is a work of art hav- 
ing the value of $2,000, is to be awarded to the first 
aeronaut mounted on an airship or aviator who shall 
have made the circuit including St. Germain, Senlis, 
Meaux, Melun, St. Germain, in the region of Paris, 
without taking on supplies, in the direction and order 
which he may desire. The length of the circuit pass- 
ing through the above localities is about 120 Jniles. 
The descent is not indispensable at the terminal point 
of the circuit, and it suffices to have closed the circuit 
above mentioned. As to the date of the start, the 
competitor is free to choose it, within the eight months 
of each year from March 1 to October 31. The trip is 
to be made between sunrise and sunset. At the end 
of eight months the competitor who has not been dis- 
tanced is to return the cup to M. Henri Deutsch, and 
will receive in exchange the sum of $4,000 in cash. 
To have the. cup change hands, the speed made by 
the second comer must be 10 per cent over that of his 




American Flamingo Brooding and Feeding -Young, an Example 
of Modern Taxidermy. 



predecessor. The competitor who shall become the 
third holder of the cup under these conditions, will 
keep it definitely as his own property, outside of the 
prize of $4,000 which he will receive like his two 
predecessors. The rules are now fixed in the general 
lines, and only a few details remain to be decided 
upon. It is considered that the cup will have a great 
influence in promoting the question of airships and 
aeroplanes in France. Another prize which has recent- 
ly been announced relates to an international con- 
course of airships which is to-be held at Ostend Beach, 
one of the leading summer resorts on the Continent, 
during the season. The details of the event are not 
as yet made public, but it is stated that most of the 
leading aeronauts have promised to enter the event. 
A prize of $10,000, which is one of the largest ever 
offered, is to be awarded by M. Georges Marquet, the 
manager of the Casino. Further details of this event 
will be given shortly. 

• 4 111 * 

Another crate of submerged coal was taken up from 
No. 2 basin in Portsmouth dockyard and is to be tested. 
It will be remembered that on May 16, 1903, the Ad- 
miralty ordered several crates to be filled with coal, 
each holding two tons, and all were lowered to the 
bottom of the basin on that day. At the same time 
several heaps of coal of similar description were placed 
on the coaling island and covered up, the object being 
to ascertain whether submerged coal retains its calor- 
ific properties better than that not submitted to this 
process. The crates of coal have been left submerged 
for various periods, and all previous tests have been 
in favor of the sea water process. The crate taken 
up last week had been submerged for three years. 



THE MODERN TAXIDERMIST AND HIS ART. 

BY B. 8. BOWDISH. 

Taxidermy is an art, and a science as well, and the 
present generation has revolutionized its methods and 
the ideals. The general idea of taxidermy has always 
been to preserve examples of wild life. Formerly the 
method was to place an awkwardly-mounted bird on a 
polished wooden pedestal or perch, and both bird and 
mount might have been carved from one' piece of wood, 
for all the semblance of life. Sometimes one or more 
stiff specimens were placed in a case with an equally 
stiff and unnatural-looking collection of dried grasses. 
To-day the great aim of scientific taxidermy is to take 
a slice out of the wild life itself and place it in the 
museum, where for generations to come the people of 
the future as well as those of the present may see 
creatures of other portions of the globe, or such as 
may in their • day have become extinct, apparently in 
life and enjoying their own chosen environments. 

The American Museum of Natural History, of New 
York city, has been a pioneer in this, the new taxi- 
dermy. During the period when the late Jeness Rich- 
ardson was chief of the taxidermy department, these 
group cases showing the home life of a pair or more 
of birds of some species began to appear. 

At that time the late Mrs. Mogridge was introduc- 
ing her methods of accessory work, which beautifully 
supplemented the fine skill -in; lifelike mounting of 
specimens with very perfect reproduction of natural 
environment in every detail. One of the early cases of 
this style was a group of little blue herons, with their 
nests, eggs, and young, in a mangrove. These nests 
were taken in the mangrove swamps of Florida by 
Mr. Richardscn, packed, and brought North. In addi- 
tion, the bushes in which they were found 
were collected, cut in sections, numbered, 
and brought home with the nests. The re- 
sult was that the materials that made up 
the scene in the Florida swamp were trans- 
ported into the New York museum, and 
there accurately reproduced the same 
scene to the smallest detail. 

Since Mr. Richardson's time these meth- 
ods of reproduction of the home life of nat- 
ural groups of wild birds have been elab- 
orated and developed. Mr. Frank M. Chap- 
man, Assistant Curator of Birds and Mam- 
mals of the Museum, has the supervision 
of this work. For the past few years an 
attempt has been made to obtain material 
for cases of such birds as were getting 
scarce and liable to become extinct, or of 
groups whose natural habitat made them 
inaccessible to the observation of the gen- 
eral public. With this end in view, Mr. 
Chapman has made summer excursions to 
the haunts and breeding grounds of such 
birds, and there has gathered as exhaust- 
ive series of. photographs as possible, show- 
ing the details of their home life, in addi- 
tion to specimens and other material for 
cases and very complete observations on 
conditions and habits. These have con- 
tributed to the public knowledge, not only 
by means of the object lessons that the 
cases afforded, but by illustrated lectures 
and magazine articles as well, for which 
the photographs furnished illustrations. 
Had such a course seemed feasible to the museum 
scientists of a generation ago, several species of birds 
which have since become extinct, and of which we 
now know very little, might be represented in accu- 
rate group cases in the museums illustrating their 
habits and environments, while our libraries would 
give us facts where now we have little more than con- 
jectures. 

In the summer of 1904 Mr. Chapman secured the 
material, photographs, and studies for one of the 
most remarkable groups that has ever been presented 
to a nature-loving public. Ever since the American 
flamingo had been known, there had been an element 
of mystery about the life of this striking bird. Eggs 
had found their way into the stocks of dealers, and 
from there into our boyish collections; rumors came 
to us that the birds built adobe homes which they 
straddled, with their long legs dangling awkwardly 
on either side. The flamingoes are exceedingly shy 
and retiring birds, and had often defied the efforts of 
the gunner to secure them, yet Mr. Chapman succeeded 
in erecting a blind, right in their very midst, making 
an elaborate series of photographs and a very complete 
study of the birds, natural and at ease in their homes. 
He exploded the notion that the flamingoes, while in- 
cubating, straddled the nest, his photographs showing 
the birds sitting on top of their nests with their long 
legs doubled under them in a perfectly normal man- 
ner. The tops of the nests may measure nearly a foot 
in diameter, while the bird's legs are placed only 
about three inches apart, hence such a position as 
that formerly ascribed to them is readily seen to be 
incongruous. ' . 

Almost at arm's length Mr. Chapman observed the 
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birds as they fed and brooded their young, incubated 
their eggs, slept on their nests, toyed with bits of wood 
to relieve the monotony of household cares, and stood 
on one leg while they preened their plumage. 

The breeding grounds of the flamingoes are among 
the low, flat, uninhabited islands of the Bahamas, 
places appropriately termed "swash." Here shallow 
waters, the small Crustacea on which the birds feed, 
and the marl from which they chiefly construct their 
adobe homes, combine in abundance; and where isola- 
tion affords the birds some promise of immunity from 
persecution, these birds make their abode. 

It must not be inferred, however, that "they all lived 
happy ever after." In this land of tropical rains and 
fierce wind storms, the homes of an entire colony are 
liable to be inundated and wrecked, just as newborn 
life is about to reward the long and patient labors of 
incubation. Again, Mr. Chapman, after recording the 
fact that the rookery which he visited was later large- 
ly destroyed by negroes before the breeding season 
was over, says: "This, indeed, is doubtless the fate of 
every flamingo rookery in the Bahamas „the where- 



owes to the combined scientific skill and the zeal, 
ardor, and unfailing enthusiasm of the naturalist, 
who, braving the dangers and hardships in the wild 
tropic isles, transports a group of these noble birds 
with their native environment and all the details of 
their home, lives, almost living, breathing creatures in 
the perfection of their lifelike simulation, and plants 
it in the heart of the great metropolis, where the 
toilers, weary of the city's grind, can pause and gaze 
on one of nature's beautiful works? 

Until a very few years ago the smaller seabirds were 
being slaughtered by the hundreds of thousands yearly 
to supply the millinery trade, while from the feeding 
grounds along the coasts, spring and fall, the sand- 
pipers and small waders were shipped by the barrel to 
the game markets. At the time of the systematic or- 
ganization of the Audubon movement, utter extermina- 
tion threatened the least common, roseate, and other 
terns, the laughing and herring gulls, and in fact 
nearly all the bird life of the coasts. Before a check 
was brought to bear on the destruction, the numbers 
of many of these birds that once swarmed in count- 



America and shipped North, many of them to die. The 
cases, then, that represent all of these and many others 
are the only glimpse of their domestic economies that 
thousands of people will ever have, in fact are the 
only chances that most people will ever have to view 
the birds themselves. No other art has ever succeeded 
in so closely reproducing nature, and no reproduction 
can offer wider possibilities in the way of public edu- 
cation. 

m 1 « 1 m 

California's Grape Industry. 
Upward of 250,000 acres are devoted to grape cul- 
ture in California, which State produces more than 
two-thirds of the entire grape output of the country, 
the annual production of wine being over 30,000,000 
gallons. At a conservative estimate the raisin and 
wine industries of California, in vineyards, cellars, 
cooperage, distilleries, machinery, and capital to carry 
on the business, represent an investment of at least 
$85,000,000. The dry and sweet wines produced in 
the last ten years amount to 255,000,000 gallons, an 
annual average of 25,500,000 gallons, and the brandy 
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Flamingoes Nesting. 



Black-Neck Stilt Adult and Young in Pinal Plumage. 
THE MODERN TAXIDERMIST AND HIS ART. 



A Breeding Colony of Flamingoes. 



abouts of which becomes known to the always half- 
starved negroes." 

To these dangers must be added the most unaccount- 
able of all, the certainty that no tourist with a fire- 
arm will lose a chance to destroy the beautiful and 
interesting creatures with which nature has gladdened 
the earth. 

Thus where once existed many of these rookeries, 
sights to furnish truly "red-letter days" in the lives 
of the fortunate beholders, never to be forgotten, it is 
now a labor of long and patient search if the investi- 
gator is so lucky as to locate a single breeding ground. 
This bird is slowly passing before the inexorable ad- 
vance of civilization, with its inexplicable, wanton de- 
struction, and it seems likely that the time will come 
when even those wild, waste spots of the earth where 
these creatures have taken thUi .ast stand shall know 
them no more. Like the American buffalo and the 
American Indian, though once they peopled this land 
in almost countless numbers, yet a future generation 
shall know them in history only. Is it not, then, a 
fact that the public fails properly to realize what it 



less hosts were so reduced that they will probably 
never recover, and some of them will doubtless grad- 
ually disappear forever. There is, therefore, the same 
interest in the lifelike cases of all these species that 
attaches to the bit of flamingo home life represented 
there. 

Standing before this flamingo case, and shutting 
out all but the scene in front, one can lose one's self 
in the "swash" of the Bahama Islands, and so with 
the other scenes of bird life thus portrayed. 

The redhead duck, in common with most others of 
its family, is now rare or wanting in many localities 
where once it abounded. As the swamps that formerly 
furnished nesting sites for the black-crowned night 
and other herons are drained and denuded of timber, 
the range and numbers of these birds are inevitably 
reduced, and it becomes harder and harder to find a 
rookery. In the northern and more settled part of its 
range the black-necked stilt becomes more and more 
of a straggler, as the greater numbers fall back on 
the semi-tropical southern range, where they are 
trapped by the natives of the West Indies and South 



produced during the same time amounted to about 
26,850,000 gallons. 



Preparations are being made in Italy for the Brescia 
circuit race for the Florio Cup, which is to be one of 
the most important racing events of the season. It 
will be held during next September. The route which 
has been selected is of an oval form and is much 
shorter than last year's course. It will allow the 
highest possible speeds, as the road is to be put in the 
best shape, and there are many long straight portions 
and but few sharp turns. The Westrumite road-treat- 
ing process is to be used over the whole course, and 
this can be easily done, seeing that the total distance 
is only 58 miles for one round. There are no neutral- 
ized places nor grade-crossings. Prom Brescia, where 
the cars start and the main tribunes are to be erected, 
the route passes by Castendolo and Montechiari, then 
makes a turn through Castiglione, running northward 
to a point near the Lac de Garde and returning to the 
starting point by way of Lonato. Count Bettoni is at 
the head of the local committee. 
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Business and Personal Wants. 



READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give tbe 
number of the inquiry. 

MUNN & CO. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8 l 258.— For manufacturers of prong 
br.ikes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8259.— Wanted, addresses of com- 
panies having experience in crude oil burners for 
annealing ovens. 

1 sell patents. To buy. or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8260.— For manufacturers of McCall 
sleeping tent. 

The celebrated " Hornsby-Akroyd "safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St, N. Y. C. 

Inquiry No. 8261.— For manufacturers of "cot- 
ton-flock " for the wall-paper printing trade. 

'Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company. 18 South Canal St., Chicago. 

Inquiry No. 8262.— For makers of styptic pencils 
in quantities. 

A.utomobile experts are in constant demand at high 
salaries. Our seven weeks' course is the most thorough 
and practical, fitting men to drive, handle and repair. 
Day and evening classes. Special course for owners 
New York School of Automobile Engineers, 146 West 
66th Street, New York. 

Inquiry No. 8263.— Wanted, the address of the 
Crown Cap Co., manufacturers of the metal cap for 
bottles : also for makers of similar bottle caps. 

Inquiry No. 8264.— Wanted, the name and ad- 
dress of a second-hand dealer in screw and drop pres- 
sers. 

Inquiry No. 8265.— For makers of mail order 
goods. 

Inquiry No. 8266.— For makers of or dealers in 
magnets or loadstones of considerable power. 

Inquiry No. 8267.— For manufacturers or jobbers 
of a hand or tubular lantern using calcium carbide to 
produce the gas for fuel In same. 

Inquiry No. 8268.-Wanted, address of Follett 
Steel Numbering Machine Co. 

Inquiry No. 8269.— For manufacturers of gala- 
lith, a substance entering into the composition of 
combs, buttons, etc. 

Inquiry No. 8270.— For manufacturers of ma- 
chines for knitting tapes, etc.: also manufacturers of 
brass tips for shoe latchets. 

Inquiry No. 82'71.— For manufacturers of gum- 
vending machines. 

Inquiry No. 8272.— For manufacturers of ma- 
chinery for making refuse hardwoods, sawdust, etc., 
into alcohol and other by-products. 

Inquiry No. 827 3.— Wanted, address of party 
handling warrenite, which is a clay produced in Ohio. 

Inquiry No. 8274.— For manufacturers of ma- 
chines for assembling wooden cases of different sizes. 

Inquiry No. 8275.— For manufacturers of square 
root angles. 

Inquiry No. 8276.— For manufacturers of ma- 
chinery for the turning of spools, such as ordinary sew- 
ing thread is wound on. 

Inquiry No. 8277.— For manufacturers of ma- 
chinery for making dry pressed brick and tiling out of 
mineral, so that they do not require burning after- 
ward. * " 

Inquiry No. 8278.— Wanted, address of Goodnow 
& Wightman, dealers in models and tools, formerly of 
63 Sudbury St., Boston, Mass.; also manufacturers of 
model engines and boilers in Boston. 

Inquiry No. 8279.— For manufacturers of portable 
macbines for making concrete pipes, hand machine pre- 
ferred, and pipes should be 6 inches to 15 inches in dia- 
meier^more or less. 

Inquiry No. 8280.— For manufacturers of sand 
lime brick machinery. 

Inquiry No. 8281.— For manufacturers of gla68 
tubes about 12 inches long, )4 inch outside diameter 
and 5-16 inch inside diameter. 

Inquiry No. 8282.— Wanted, names and address 
of parties making bronze tablets. 

Inquiry No. 8283.— For manufacturers of roll 
paper holder and cutter. 

Inquiry No. 8284.— For manufacturers of fish 
nets. 

Inquiry No. 8285.— For manufacturers of boring 
machines. 



RECENTLY PATENTED INVENTIONS. 

Of General Interest* 

ORE-SEPARATOR. — S. J. Rogers, Bingham 
Canyon, Utah. An inclined frame is employed, 
associated with which is an endless traveling 
belt, onto which the ore pulp or slimes is fed 
or supplied, means being employed for deliv- 
ering the material to the belt and other means 
for so washing the pulp or slimes upon the 
belt as to more readily effect separation of 
minerals therefrom by causing the tailings to 
flow or pass from the belt in a direction oppo- 
site to that in which the minerals are con- 
ducted. 



LEVEL. — J. L. Russell, Andersonia, Cal. 
In the use of this device one of the end sec- 
tions is placed at the point to which the level 
is to be referred. The opposite terminal is 
then carried to the place at which the level is 
to be fixed, the length and flexibility of the 
tube permitting this, and raised or lowered 
until the liquid at both ends stands at corre- 
sponding marks upon the scales. This fixes 
the desired level. The scale in connection with 
the tube may be employed in the ordinary way 
for measuring distances or heights. 

EXCAVATING APPARATUS. — R. B. Page, 
Los Angeles, Cal. A reversible scraper is em- 
ployed having two cutting edges and adapted 
to be handled in an operative condition on 
each trip back and forth across .the ditch, 
canal, or other ground to be removed. Means 
are associated with the scraper for holding it 
in operative condition during the excavating 
and loading operation and when fully loaded, 
said means being also effective in dumping the 
scraper when it reaches the point of discharge. 

SQUARE.— A. W. Hight, Ballard, Wash. 
The invention relates to a carpenter's or other 
mechanic's square ;. and it resides particularly 
in a beveling device applied to the stock of 
the square. Used as a square, the beveling- 
arm is pushed between the plates of the stock, 
and interferes in no way. To use the arm, 
the elbow-lever is operated to relax pressure 
of the offset part on the arm, and then this 
arm should be drawn out to adjustment de- 
sired, either of two scales being referred to to 
determine adjustment. After adjustment the 
beveling device should be locked by the elbow- 
lever. 



Household Utilities. 

CURTAIN -FIXTURE. — T. Lauthee, Taren- 
tum, Pa. In this instance the invention re- 
lates to improvements in fixtures for support- 
ing window shades and curtains, the object be- 
ing the provision of a fixture of very simple 
construction that may be readily attached to a 
window-casing and adjustable to different 
widths of casings. 



Machines and mechanical Devices. 

ATTACHMENT FOR GRINDING -MA- 

CHINES. — G. E. Buck, Newburg, Iowa. The 
principal objects of this inventor are to pro- 
vide means for mounting disks or cutters In 
proper relation with respect to an emery-wheel 
or other grinding device in such a manner 
that work will be perfectly done without at- 
tention except for removing the disk when 
sharpened ; also to provide means for varying 
the degree of pressure between the cutter and 
the grinding-tool, and to provide for accurately 
holding the cutter in position and adjusting its 
support to and from the grinding device. 

RIMMING-MACHINE. — G. A. Ensign, Defi- 
ance, Ohio. The object of the present inven- 
tion is to provide certain new and useful im- 
provements in rimming-machines whereby the 
tenons of the spokes are brought into proper 
alinement with the apertures in the rim-sec- 
tions immediately previous to the reciprocating 
starting-plunger driving the rim-section onto 
the first portion of the tenon. It relates to 
woodworking-machinery, and more particularly 
to rimming-machines — such for instance as 
shown and described in the Letters Patent of 
the United States, No. 733,826, granted to Mr. 
Ensign. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Wood-working 
Machinery 

For ripping, cross-cutr 
ting, mitering, grooving, 
boring, scroll-sawing edge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M'f'g Co. 

695 Water St., Seneca Falls, N. Y 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE- 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Fnnt gnri Dnuior a,ul Turret Lathes, Pain- 
full I CUIU rUWei ers, Shapers, and Drill Presses. 
SHEPABD LATHE CO., 133 W. 2d St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
IS Sargeant St, 
Hartford, Coiin, 

Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 




TheClipperCup 

IW Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St.. New York, U.S.A. 

brass ob steel For free samples and information write to us. 




PAPERS 

GAUGES 

MICROMETER ♦ 




Measures thickness of paper, 
cardboard, sheet rubber, etc. by ' 



thousandths. Capacity 11-22 in. 
Cat. No. 17B of Fine Tools free. 





$6.75 ^^s^^ TheL.S.StarrtttCo., At hoi, Mass 4) 



Very Low Rates to Minneapolis and Return 
via Nickel Plate Road. 

August JO, 11 and 12, account G. A. B. National En- 
cairjpment. Choice of routes beyond Chicago. Final 
return limit may be extended to September 30 For 
full information call on A. W. Ecclestone, D. P. A., 385 
Broadway, New York City, or write B. B. Payne, Gen- 
eral Agent, 291 Main Street, Buffalo, N. Y. 
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Manufactory Established 1761. 

Lead-Colored & Slate Pencils, Rubber Bands, 

Erasers, Inks, Penholders* Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-60 Esvst 23d Street, New York, N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 24, 1906. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Abacus, A. Monachimoff 826,732 

Acid and calcium carbid, making hydro- 
chloric, W. H. Seamon 826,614 

Advertising device, H. N. Miller 826,681 

Agglomerates and agglutinants, making, 

R. A. Le Maitre 826,048 

Air and vacuum motor, G. W. Johnston.... 827,021 

Air brake apparatus, Geltz & Hosack.... 827,063 

Air separator, G. S. Bmerich 826,772 

Alarm for use in connection with bags and 

the like, H. Abrahams 826,644 

Amusement device, H. H. Pattee 826,738 

Anchor for air ships, D. Thomas 826,908 



—Concrete Houses— 

CHEAP AND ARTISTIC 

SEE the August number of American Homes and 
Gardens for photographs and plans of actually-built 
modern-priced concrete country houses and illustrations 
showing how concrete may be applied to interior construc- 
tion, such as stairways, mantelpieces, ceilings, floors, etc. 
Price 25 cents. 

MUNN & COMPANY. 361 Broadway. New York City 



" Economo" Emery Wheel Dresser 

Made of 
an abra- 
_. a j ve near- 
Dresser ^ Mhard 
as the Black Diamond. 
Will true orshapeany 
wheel except the very 
bard andcarbonmdum. 
The "Combination " is 
the roughing tool 
placed in the handle 
end of "Economo." Send for circular. Dresser sent on 15 days' trial. 
INTERNATIONAL SPECIALTY CO., 360 Ilolden Are., Detroit,JHicb. 




Electrical Engineering 

and Experimental Work ot Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 

Engineering Dept. 17-27 Vandewater St., N. Y. City 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ^ 

allow lower bids on jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St. Rockford, ill. 




K* BARNES — ■ 
ELEVEN-INCH SCREW 
{CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us for print- 
ed matter. Descriptive 
circulars upon request. 
B. F. BARNES CO. 

Rockford, 111. 

European Branch, 149 Queen 

Victoria St., London, E. C. 





Regal 

Marine Engines 

Four Cycle Automobile Type with 
Jump Spark IgDitlon. Single Cyl- 
inders, in 1 1-2, 3 and 5 h. p. Double 
Cylinders, 8 and 1 5 h. p. Four Cyl- 
inders, 30 h. p Also a superior line 
of Stationary Engines. It pays 
Engine buyers to read our new 
catalogue No. 12. 

Regal Gasoline Engine Co. 

COLDWATER, MICH. 




Machine No. 78. 
Range 2^-4 in. R. H. 



For EitKer- 

Hand ^ Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
:,, and can be worked as an ordinary power 
machine or taken from. its base for use as a 
hand machine. Length of pipe handled 
easily in small room. Illustrated catalogue 
—price list free on application. 

THE CURTIS & CURTIS CO.. 

6 Garden St., Bridgeport, Conn. 



Anchor plate, C. Thompson 826 909 

Animal trap, A. A. Kellogg 826,942 

Anthracene dye, green, R. B. Schmidt 826,750 

Armor plate, B. Gathmann 826,562 

Automatic door-closing device, F. Hudson.. 826 574 
Automatic sprinkler for Are extinguishers 

W. D. Murray. .' 826,866 

Automobile, L,. E. Compton 827 058 

Axle lubricator, R. A. Mack 826 588 

Bag holder and weighing apparatus, Ed- 
wards & Howell 826,771 

Bale tie machines, loop forming mechanism 

for, A. M. Griffin 827,065 

Bale tie machine, twisting mechanism for 

A. M. Griffin 827 064 

Ball and socket Joint, W. von Pittler 826'608 

Bandage, suspensory, H. J. Wortz 826 815 

Barrel, R. W. .Hardie 826847 

Barrels and the like, elevator for, W. B 

Pavey ' 826 877 

Bearing for hydraulic giants, ball, M. t. 

Gordon g26 931 

Bed bottom, elastic, H. Richardson! '. '. '.'. '. 827 '034 
Bed bottom fabric, H. Richardson. .827,035, 827 036 

Bed, davenport, I. Conway 826 994 

Bed, folding, O.. H. Miller 826590 

Bedstead attachment, A. M. Macllwaine. . 826,950 

Belt, driving, H. B. Smallbone 826 899 

Blast furnace attachment, C. Abercrombie. 826'819 

Blast furnace twyer, T. Evans 826 715 

Blast regulator for fanning mills and 

thresher fans, G. M. Ortmann 826 869 

Block press, P. L. Simpson 826 751 

Bluing, laundry, C. R. Groff 826567 

Boiler. See steam boiler 

Boiler, A. M. Cushing 826 546 

Boiler feeder, T. S. Horry 826 '786 

Boiler water gage and column, steam, J. 

„ Angler 827,002 

Book and portfolio clasp, H. B. Nissly 826 957 

Book, blank, P. J. Golden 826 564 

Book support, H. L. Cowing 826767 

Boot cleaner, J. C Scoggins 826808 

Boring mechanism, , B. Waldron 826 755 

Bottle, J. T. Brillhart 826 919 

Bottle closure, C B. McManus 826'796 

Bottle, non-reflllable, P. H. Hubbard 826724 

Bottle, non-reflllable, W. A. Stattmann 826 906 

Bottle, non-refillable, F. L. Anderson 827 051 

Bottle stoppers, permutation lock for, J C 

Bowers ...-.-, 827,053 

Brake-setting device, B. Godley 826 780 

Branding machine, Kieffer & Rebsamen... 826 943 

Brick for building sidings, S. Worster 826,639 

Brooder, E. Grummer 826 932 

Bucket, clam shell, S. Swedenborg, reissue 12'514 
Building block and wall, J. A. Ferguson.. 826 777 
Building block molding machine, L. P 

Normandin . . . . . 826,599 

Building block molding and pressing mi- 

chine, J. Jeager 826,576 

Building sheathing means, J. Spelman 826,904 

Butter cutter, F. J. Feiling 826 716 

Butter separator, A. Fay 826839 

fiJbinet, writer's, C. Teeter . . . . . . . " 826624 

Calipers, micrometer, F. B. Prewett 826883 

Can top scoring apparatus, F. C. B. Page.. 826,601 

Car and engine replacer, A. M. Peebles 826,961 

Car construction, metallic, B. I. Dodds 826 652 

Car coupling, F. A. Moore 826 951 

Car door, grain, C. H. Luthman 827 028 

Car door lock, B. B. Ross 827 037 

Car dump, S. Otis 826,873, 826',874 

Car frame, metal, C. T. Clarke 826,832 

Car step, D. A. Faut 826,928 

Car underframing, Williamson & Pries 826 982 

Carbureter, J. E. M. Briest 826 531 

Carbureter, J. P. Kemp 826787 

Carbureter, O. H. Hinds 826,'938 

Carton and gauze cap, combination, C. R. 

Lindsay. Jr 826,949 

Casting mold, M. R. CuB 826 997 

Catamenial sack, D. A. Powdermaker 826 881 

Cattle guard, railway, J. R. Horton 826,663 

Cement plastering and concrete, fabric for, 

B. von Busse 826,989 

Chain wrench, £. F. Hultgren 826,939 

Chair attachmg&t, barber's, W. C. Mueller 826,954 
Chalk holder, fflle, H. F. & F. E. Ncumeyer 826,736 

Change maker, H. E. Madison 826,675 

Cheese cutter, A. M. Home 827,018 

Cheese holder, O. M. Lissak 826,790 

Chute and gravity conveyer, combined, 

M. C. Schwab 826,613 

Cigar cutter, 1". Ratcliff 826,804 

Cigarettes, making, S. I. Prescott 826,800 

Clasp. See Book and portfolio clasp. 
Clayware, kiln for burning, F. W. Butter- 
worth 826,831 

Clock and savings bank, coin-controlled, 

A. J. Hall 826,933 

Clothes drier, C. Noble 826,684 

Clothes drier, T. M. Anderson 826,823 

Clothes line pulley, H. Koorie 826,727 

Clothespin, A. F. Ruhlow 826,965 

Clothes wringer, centrifugal, J. H. Therien 827,046 

Clutch, friction, A. F. Mack 826,794 

Coffee pot, A. Peterman 826,798 

Coin controlled mechanism, F. J. Tefft.... 826,972 

Collars, rim for horse, W. B. Bstes 827,061 

Compounds and producing carbids, appa- 
ratus for reducing, E. F. Price 826,745 

Compounds and producing carbids, reducing, 

B. F. Price 826,743 

Computing mechanism for weighing scales, 

J. T. Hier, Jr 827,015 

Concrete slab crib, double interlocking, 

M. J. Haney 827,013 

Condenser, F. Englietner 826,773 

Controlling and driving horses without bits, 

means for, H. J. Udhaug 826,810 

Controlling device for cars, electric, J. H. 

K. McCollum, reissue 12,510 

Conveyer, C. B. Christ 826,991 

Cooker, N. T. Hanson 827,014 

Cooler or condenser, J. Schneible 826,966 

Copy holder, F. Drake 826,770 

Copying devices, paper holder for roller, 

P. H. Yawman 826,642 

Corn flour and producing the same, Wreford 

' & Besteiro 826,983 

Corn husking macbines, ear retarder for, 

J. H. Pitkin 826,880 

Couch, combined invalid and surgical, V. 

Whittington 826,978 

Counter molding machine, W. C. Stewart. 826,697 

Coupling, E. Waldron 826,756 

Cover, mucilage and paste vessel, E. Geb- 

hardt : . : . : T. ... :...-. 826,844 

Crate, folding, H. H. May 827,028 

Creeper for animals, L. A. Gardner 827,005 

Cross tie, G. B. Angell 826,527 

Cultivator, disk, G. W. Mixter 826,795 

Cultivator, garden, T. K. Colgate 826,762 

Cup and saucer rack, J. C. Smith 826,900 

Curtain fixture, A. M. Roy 826,749 

Curtain fixture, M. E. Dinsmore 827,000 

Curtain for vehicles, storm, J. Krauss 826,671 

Cuspidor cleaner, Halvorson & Johnson 826,657 

Deckle strap, J. S. Patterson 826,739 

Dental engine, cord suspension electric, 

J. V. Trenaman 826,629 

Dental swaging device, G. J. Weber 826,977 

Dental tool, J. H. Abbott 826,818 

Desk reminder, perpetual, F. G. Gerow .... 826,656 
Diastatic substance and making same, J. 

Takamine 826,699 

Die for rope clamps, E. Covert 826,766 

Dies, threading, W. Richmond 826,610 

Disk drill attachment, J. W. Smith 826,901 

Display rack, J. H. Best 826,828 

Display rack, B. B. Weston 827,050 

Diving dress, A. McGregor 827,029 

Door and gutter, hatch, A. Priddle 826,746 

Door chute, T. F. Clark 826,541 

Door securer, W. P. Carter 826,538 

Door spring, J. C. May 826,730 

Doors,, etc., device for securing and sealing, 

P. Bruno 826,647 

Draft evener, I. D. Gamble 826,778 

Dredging machine. L Coiseau 826,993 

Drill block and bench block, combined, C. 

F. Train 827,062 

Drum and cymbal holder and beater, bass, 

J. W. Pepper 826,602 

Duplicating apparatus, E. R Moore 826,733 

Dynamo, E. C. Ketchum 826,668 

Egg cup and cutter, E. N. Gaillard 826,843 

Electric conductors, safety device for over- 
head, E. Giraud 826.845 

Electric cut-out, H. E. Trumbo 826,974 

Electric furnace. B. Platschick 826,962 
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WhatdotheOwnersSay? 

^I That is the best quertion to ask, 
when selecting an a -tomobile 

Maxwell owners are the Maxwell' s 
best advertisements. 

The contentment and satisfaction 
that stands out all over them is the most 
'catching" thing in the motor world. 

Just talk to one of them and get the 
"sunny side" of the automobile 
question. 

Multiple Disc Clutch. Three-point Suspension of 

Motor and Transmission ( Unit). 
Metal Bodies. No Noise. No Vibration. 

Send for our book ''Facts and Testimony" which 
contains letters from 89 owners who enjoy telling 
what they know of the "Maxwell." Free to those 
sending for, our catalogue. 

Write Department 22. 
20 H. P. Tourins Cat 10 H. P. Tourabom 

$1,450 $730 

MAXWELL . BRISCOE MOTOR. CO. 

Members American Motor Car Manufacturers' Association 

FACTORIES : 

Main Plant: TAERYTOWN, N. Y. 

Chicago, III. Pawtucket, R. I. 

BRANCHES : Maxwell-Briscoe, Inc., New York, N. Y.; Mai 
well-Briscoe -Chase Co., Chicago, III.; Fisher Automobile Co., In- 
dianapolis, Ind. ; Morrison Tyler Motor Co., Boston, Mass.; Max- 
well-Briscoe-McLeod Co., Detroit, Mich. ; Maxwell Garage, Brook- 
lyn, N. Y.; J. W. WiUcox & Son, Los Angeles, Cal.; Richard 
Irvin & Co., NewYorkCity. 
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Mound City Dishwasher 

The Only Scientifically Constructed 
Dishwasher on the Market 

No More Drudgery 
Dishwashing Made Easy 

Washes all kinds or. dishes, 
glass and silverware. Can be 
used on gas, oil, wood or coal 
stove. Family size will wasn 20 
to 30 assorted piecesatone time. 

There is more popular demand 
for a cheap, practical and dura- 
ble Dishwasher than any article 
that can be mentioned. Every 
lady wants one. Agents wanted 

Our agents, both men and 
women, are making Big Money. 
Secure the agency for this won- 
derful seller in your territory. 
Agents '".ranted >n all foreign 
countries. Send at once for 
testimonials, full particulars 
and prices. Dept. B. 

Mound City Dishwasher Co., Dept. 628, St. Louis, Mo. 




FREE! 




Every Factory Should 

Have This Book 

Friction gearing is rapidly dis- 
placing many forms of ' ' toothed ' ' 
gearing in the modern factory. 
New problems have arisen. This 
book solves them. 

We are the largest manufactur- 
ers of , 

PAPER & IRON FRICTIONS 
AND PAPER PULLEYS 

The Rockwood kind of paper equipment is 
by far the best and most satisfactory. It will 
increase the efficiency of your machinery, 
and save you money from the very first. 

The Rockwood book is a valuable treatise 
on the whole subject. Tables, facts and 
formulas. Copyrighted. Sent free to those 
who need it. State occupation and firm 
connected with. 

The Rockvood Mfg. Co. 

1904 English Ave. 
Indianapolis, Ind., V. S. A. 



Electric machines, pole piece for, N. A. 

Christensen 826,630 

Electric signal, A. B. Dungan 826,551 

Elevating and unloading apparatus, J. W. 

Coghill, Jr 826,709 

Elevator, A. Aker 826,821 

Elevator cut-off device, W. B. Jones 826,858 

Elevator safety device, C. S. Burnham 826,535 

Elevator safety device, F. C. Purlow 826,558 

Elevator safety device, D. P. Lepley 826,586 

Elevator safety device, P. A. Weigel 826,634 

Elevator signaling system, Smalley & Rein- 

ers 826,752 

Elevator stop device, F. C. Furlow 826,559 

Emery wheel dressing tool, E. Wright 826,817 

Enameling metal and the resulting product, 

process of, S. H. Thurston 826,628 

Engine. See Hoisting engine. 

Envelop, safety, M. Niegmann 826,737 

Exercising device, F. Pelissier 826,879 

Eyeglasses, adhesive guard for, E. J. 

George 826,563 

Eyelet, G. A. Langmaid 826,672 

Fabric holding frame, H. Hochreutener. . . . 826,853 

Fan, A. Pochyla 826,963 

Peed purifier, boiler, F. E. Keyes 826,580 

Feeding device, P. Mueller 826,595 

Fence post, J. A. Tremblay 826,973 

Fence post, H. C. Youngs 826,984 

Pence support, D. D. Long 827,069 

Fertilizer spreader, P. Wright 826,641 

File box and support therefor, J. W. Bra- 
shears 826,760 

Filter, A. L. Johns 826,857 

Filter, centrifugal, R. E. Lee 827,024 

Filter system, self-cooling, P. E. Firth 826,654 

Fire escape, G. W. Younkman 826,702 

Fire escape, J. A. Reynolds 826,884 

Fire shutter for doors and windows, T. P. 

Dowling 826,713 

Firearm, Kolb & Foehl 826,788 

Fireproof door, A. H. Diver 826,549 

Fluid compressors, automatic safety device 

for, J. W. Dawson 827,060 

Fluid Dressure regulator, automatic, R. R. 

Bell 828,530 

Fluids to surfaces, machine for applying, 

R. W. Shely 826,897 

Fly paper guard and holder, Gathmann & 

Hermany 827,006 

Fly shield, W. F. Elliott 826,714 

Plying machine wing, J. Hofmann 827,017 

Folding machine, T. O. Dexter 826,998 

Folding table, invalid's, J. Scheibner 826,805 

Food, poultry health, C. P. Cartwright 826,990 

Foot rest for vehicles, W. H. Little 826,862 

Fuel, device for feeding, J. MacCormack . . 826,792 
Fuel, producing artificial, G. W. Herbeln.. 826,723 

Furnace fire-arch, J. P. Barnes 826,645 

Fuse block, J. Sachs 826,888 

Galley lock, S. Stephens 826,620 

Garments from tubular fabrics, cutting, 

J. J. McDonald 826,683 

Gas purifying apparatus, S. F. Seager 826,691 

Gas purifying apparatus, T. Redman 826,747 

Gaseous fuel burner, H. Schneider 826,967 

Gear, transmission, A. P. Mack 826,793 

Gear wheels, means for mounting, L. Krie- 

ger 826,944 

Gears to shafts, means for attaching, H. A. 

Knoener 827,023 

Gearing, E. Haynes 826,850 

Glassware, fire finishing articles of, J. F. 

Torrence 826,701 

Grader, road, Dill & Hill 826,548 

Grain conveyor, E. J. Vraalstad 827,049 

Grain separator, G. W. Bradbury 826.988 

Grave protector, G. Roth 826,689 

Grinding disks and similar rotating objects 

and tools, protecting hood for, H. 

Priederichs 826,842 

Grinding machine, C. I. Shirley 826,694 

Grinding mill, A. P. Davis 826,711 

Grinding plate for mills, A. P. Davis 827,059 

Gymnasium apparatus, M. B. Reach 826.609 

Hame fastener, W. A. Aurand 826,528 

Hammer, pneumatic, J. M. & E. W. Raikes 826,802 
Handling material, system of, H. W. Blais- 

dell 826,646 

Harrow, A. M. Davis .'... 826,712 

Harrow draft attachment, disk, S. H. Garst 826,655 
Harrow sulky attachment, M. W. Neuens . . 826,867 
Hat stand, trimming and display, M. Gee.. 827,007 

Hay carrier, W. P. Jacobs 826,856 

Heater, A. W. Banks 826,705 

Heater, P. E. Stilwell 826,907 

Heater attachment, J. Magee 826,676 

Heel, shoe, R. I. Herrmann 826,852 

Hoisting engine, S. T. Nelson 826,956 

Hoists, automatic stop for whip, Baldwin & 

Ihlder 826,529 

Holder, loose leaf, A. Faifer 826,838 

Hop draff and the like, apparatus for treat- 
ing, K. Peter 826,603 

Horseshoe, W. D. O'Brien 826,958 to 826,960 

Human bodies, preserving, M. S. Leech 826,583 

Hydraulic elevator, J. S. Hovt 826,572 

Ice machine valve, F. W. Pe'lsberg 826,555 

Incubator, F. Heilman 826,722 

Innersole, F. M. Wade 826,975 

Instep support or arch prop, W. Vogler. . . . 826,631 

Insulator, S. & W. O. Bartley 826,916 

Insulator, electrical, M. Mierowsky 826,589 

Ironing board fastening device, G. L. Reeve 826.748 

Ironing table, P. Christiansen 826,539 

Jaw wrench, sliding. A. D. Davis 826,769 

Joint. See Ball and socket joint. 

Journal box, 0. L. Courson 826,765 

Journal box dust guard. P. J. Harrigan 826,848 

Journal box lid, A. Lipschutz, reissue 12.509 

Keyboard for accordions, J. 0. Hofbauer. . . 826,661 

Knife, G. M. Tllden 826.700 

Ladder, W. A. Truesdell 827,048 

Ladder and parts thereof, step, J. S. Tilley 827,047 

Ladder, metallic, E. V. Lynch 826,863 

Lamp burner, R. H. Maple 826,677 

Lamps, automatic igniter and extinguisher 

for gas, F. Broel 826.533 

Lantern burner, Hamm & Mitchell 826,934 

Latch, gate, W. R. Morris 826,952 

Laundered articles, machine for bundling, 

C. L. Brown 826,761 

Leaf or fabric and making the same, thin, 

H. R. Gregory 826,781 

Leg. artificial, C. B. Winn 826,813 

Life guard fender for wheels, J. P. Kane.. 826,664 

Line stretcher, A. P. Ferguson 826.776 

Line stretcher and support, R. M. Clapp . . 826,992 
Linotype machine, M. W. Morehouse...... 826,593 

Liquids, automatic means for feeding, 

W. W. Dingee 826,923 

Liquids, machine for delivering, A. F. 

Humphrey, et al 826,725 

Loop the gap apparatus, M. Garanger 826,560 

Lubricator, C. A. Conn 826.543 

Lubricator, J. T. Pedersen 827.032 

Magnet protector, thermostic, J. Thulin 826.910 

Masrnet, slow release, L. H. Thullen 826,627 

Mail bag catching and delivery apparatus, 

J. S. Kauffman 827.067 

Mail bag crane. O. Hansen 826,721 

Mail bag receiving and delivering mechan- 
ism for railways, F. H. Burr 827,056 

Mall receiving delivery apparatus, F. M. 

Hurley 826,855 

Malt house and apparatus, W. P. Rice.... 826,886 

Marking device, skirt. M. Hall 826.846 

Marking gage, W. P. Small 826,618 

Match box, F. Ratcliff 826,803 

Match, therapeutic, A. P. Hafner 827,066 

Mattocks and similar tools, die for making, 

G. F. Konold 826,789 

Mattress, spring, J. Kuss .. 826,861 

Measuring apparatus, tailor's, L. D'Elia... 826.651 

Medical irrigator. J. A. Noble 826.685 

Merry-go-round, C. F. Weldner 826,758 

Metallic compounds and producing carbids, 

apparatus for reducing, E. F. Price... 826,744 
Metallic compounds and producing carbids, 

reducing, E. F. Price 826,742 

Metallurgical furnace, Lloyd & Thill, re- 
issue 12,511 

Metals from ores, flux for extracting, A. 

Gutensohn 826,568 

Metals, reducing, G. L. Fogler 826,557 

Middlings, utilizing the nutritive properties 

of, S. B. Apostoloff 826,824 

Miner's tool. O. Hanson 826,569 

Mirror, E. J. Handloser 826,935 

Molding, M. T. Stevens 826,970 

Mooring post, M. Henry 826,571 



New Light 

CARBURETTED AIR 

THROW AWAY your old 

lamps, stop your gas and el ectric 
light bills and use Carbtiretted 
Air the cheapest light known. 
Can be used for lighting, cook- 
ing, heating or power. Every 
Home can own their own plant. 
CHANCE for AGENTS 
& MANUFACTURERS 
We want a tinner or hardware 
dealer or agent io every county 
to manufacture and sell under 
our patent on .1 royalty basis 
This is a chance to make a for- 
inake the carburetter. Write for particulars. 

AMERICAN AIR LIGHT AND HEAT CO. 

42 Broadway - - New York City 




The Carburetter, Price $10 
tune. Any tinner 



Sparks That "Spark " 




If you want your battery to furnish 
the kind of sparks that get all possi- 
ble power out of your motor car or 
boat, install an Apple Battery 
Charger. A dynamo right on 
your car that keeps the batteries al- 
ways full and ready to furnish a 
strong, sure current. Write to-day 
tor full information. 



The Dayton Electrical Mfg. Co., 



i St. Clair St.. Dayton, Ohio 



Another Good Thing from 
the Goodell-Prait Shops. 

RECIPROCATING AUTOMATIC DRILL 



Useful tor drilling holes where Braces, Breast Drills 
or Hand Drills are inconvenient. Maximized Power and 
Minimized Friction. Catalogue tern all— free 



G00DELL-PRATT COMPANY, 



Greenfield, Mast, 




WALRUSI 
ROOFING 

pain, snow, !ee, wind, frost and son- f 
mer son are powerless against it. On I 
a barn, a factory or a dwelling It will I 
give perfect results for years after I 
other roofings are worn out. Our free I 
sample shows its value. Write for it. F 
WARREN CHEMICAL & MFG. CO. [ 
1 - Battery Place. New York 



PATENTS 



I 



Our HandBookon Patents, Trade-Marks, 
etc., Bent <!ree. Patents procured through 
Munn & Co. receive tree notice in the 

Scientific American 

MUNI* & CO., 361 Broadway, N.Y. 
Branch Office: 625 F St.,Washington,D.C. 



French Motors for Lighting Plants 



The "ASTER" is the ber-t French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple and 
safe to operate. Motive power alcohol, oil 
or gas. 2 and 4 cylinders. Great power 
for small engines. Easy running.' Write 
for illustrated Price List. 

COM P A N Y 

NEW YORK CITY 




ASTER 
Broadway 



It's Easy to Keep Cool! 



The simplest, smallest, safest, neat. 
est and most successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Price 
14-in. Fan with complete coup- 
lings, $10.00. 

E. GINTZEL 
150 Nassau St., New York City 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Hind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, H. Y. 



T 



A Nickel a Minute 

can be made wherever there are crowds 
I if one has a single 

PHOTOSCOPK 

Takes pictures rapidly, develops and 
finishes thorn, all ready framed for a 
nickel. Makes fortunes for its owner. 
Is inclosed in polished oak and glass 
case. Particulars from 

M. S. KLINE 

. 45 N. Division St., Buffalo, N. Y. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by (Consolidated Safety 
Pin Co., Box 121. liloomneld. N. J. 




To Book Buyers 

We have just issued a new 
48 -page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



Reduced Rates 

for 

Teleplpe Service 



CONTRACTS NOW BEING TAKEN 

Call nearest Contract Office for full information. 
NEW YORK TELEPHONE COMPANY 



CONTRACT OFFICES: 

15 Dey Street 

115 West 58th Street 

220 West 124th Street 

616 East ISOtb Street 



TELEPHONE NO. I 

9010 Cortlandt 
9040-J8th 
9000 Morninjside 
9020 Melrose 



RELIABLE MARINE ENGINES 




Reliability under al! condi- 
tions is the characteristic of 
the "Lamb " Engines. Sizes 
from \% to 100 H. P. in stock. 
Write tor catalogue. 

TERRY & CO. 

Managers Eastern and Foreign 
Branch 

92 Chambers St., 
New York 

Everything for Boat & Engine 



Tie Benton Valveless Engine 

Has no valve in either intake or exhaust. 
Consequently: It has fewer wearing 
parts. It has fewer parts to get out of 
order. It has more power with less 
weight. It uses less gasoline. It is tin- 
der perfect control. Runs at any speed. 
From 2 to 40 H. P. Furnishings for 
fresh or salt water. 

T. P. BENTON & SON 

MANUFACTURERS 

Front and Pearl Streets, LA CROS»E, WIS., V. S. A. 





THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Auger, 
fr'ile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

BE^~ Send for Circular A. 
The Obcr Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 

-EVERY ADVERTISER- 

And Mail Order Dealer Should Read 
« The Western Monthly ' ' 

An Advertiser's Magazine. Largest circulation of 
any advertising journal in America. Contains 80 to 
96 pages every issue. Regular departments every 
month with many valuable contributions from 
America's leading advertising men. Best "School 
of Advertising " in existence. Sample copy free, 

Tbe Western Monthly, 812 Grand Ave., Kansas City, Mo. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Munn & Co.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 



Two Jiutos One Price 




DURYEA POWER CO., 



The Duryea Folding 
Rear Phaeton isahigh 

powered runabout shown 
here or a comfortable 
light touring car. Why buy 
two w hen one will do 3 In- 
vestigate the scientifically 
and practically correct 
DURYEA. A postal card 
will bring leaflets. 

Aeyrud St., Reading, Pa. 
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THOMAS 
AUTOBI 

model No. 44, Price *145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO-BI CO. 
1450 Niagara Street Buflalo, N. Y. 





FORGET IT 
AND USE 



WEED'S TIRE GRIPS 

Positively Stops Slipping or Skidding 
They Make Bad Uoads Good 

Send for Booklet " S " 

WEED CHAIN TIRE GRIP COMPANY 

28 Moore St., New York City } 



Automatic Water Supply 

Most economical, reliable and efficient. 
If you have running water the Niagara 
engines will elevate 36 feet for 
each foot-fall obtainable from 
spring, brook, or river, de- 
livered to any distance. 
Write for catalogue. 

Niagara Hydraulic Engine Co. 

140 Nassau St., N. Y. 





MAKE MONEY 

Giving Moving Picture Showa, 
Free Catalog. 

Eugene Cline, 

Dearborn & Randolph Sts., Chicago. 



Tools! Tools! Tools! 




and all you want to know about 
them. Our Tool Catalogue No. 
23 is a cloth-bound book of 950 
pages. If you want to "know 
it all " about Tools you should 
send for this book at once 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

riONTQOMERY & CO. 

105 Fulton Street, N. Y. City 
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Scientific American. 



August ii, 1906. 



Inexpensive 
Classified Advertisements 

Advertising in this column is50cents a line. No less 
than four nor more than ten lines accepted. Count 
sev n words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR SALE.— A 500 horse power cross-compound Cor- 
liss engine, built by C. & G. Cooper Co., of Mount 
Vernon, Ohio. Also three 150 horse power tubular boil- 
ers, built by Bass Foundry & Machine Co., of Fort 
Wayne, Ind., with fronts, stacks, buck stays and Actings 
complete. Also two Ineersoll-'Sargent air compressors 
12^x42 inches. ALL the above are in first-class condi- 
tion, practically as good as new. Cost to install $35,000. 
Will be sold at a bargain on quick sale. Located in 
Indiana. Address New York & Western Consolidated 
Oil Co., 41 Wall fet., New Vork. 

FOR SALE.— American School of Correspondence 
Course in Central Station Work. Fully paid up. Will 
take $30 for course, not including reference library, or 
$50, including library. L. C. Stover, Booneville, Iowa. 

FOR SALE.— Going Machine Shop. Reason given for 
selling. Will bear strict investigation. Situated in 
Northern Ohio. Natural gas. A bargain if sold at once. 
Address Machinist, Box No. 525, Tiffin, O. 

FOR SALE.— My patent No. 823,986 cream remover, or 
would, take partner for developing same. This is a 
money-maker. For further particulars, E. S, Bartratn, 
Selma, Ala. 

AUTOMOBILE FOR SALE AT A BARGAIN.-A 

Knox double opposed cylinder touring car, 1900 Model F, 
roomy aod comfortable, powerful hill climber, never 
oat of order, has elegant tOu,glass front, and full equip- 
ment, and used onlya short while. The reputation of 
the Knox cars is too well known to need more descrip- 
tion ; the magnificent score of their car in theGHdden 
Tour speaks for itself. Address Automobile Bargain, 
Box 773, New York. 

POULTRY PAPER, 44 pages, illustrated, 25c. per 
year, 4 months, 10c; sample free; 64-page practical 
poultry book free to yearly subscribers; book alone, 
10c; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y. 

IF YOU WANT to buy a machine, engine, boiler, 
power equipment, electrical, steam, pneumaticor other 
machinery— anything in the machine line— Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, etc., from all the first-class manufacturers We 
charge nothing for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago. 

FOR SALE.— Eight-inch Clark Telescope, in use four 
years. Ten-foot tube. Equatorial with accessories, 
and 15-foot observatory. $1,800. Address D. E. Wing, 
42 Broadway, New York. 

FOR SALE -Patent No. 817.480, Issued April 10. The 
best Wire Snow Guard ever made. Reason for selling, 
other business. For full particulars address J. H. 
Fulmer, Nazareth, Pa. 

STATE RIGHTS FOR SALE in new valuable Regis- 
tering and Canceling Ballot Box patent. For full par- 
ticulars write to E. K. Tolman, Worcester, Mass, 

MANLOVB AUTOMATIC DRIVEWAY GATE.- 

Al ways in order: operated by any wneel. Safe, hand- 
some, valuable. i0,000 working. (Canadian rights for 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, HI. 



BUSINESS OPPORTUNITIES. 

WANTED.— Manufactures of specialties as stated. 
Bucket bolts with ihumb nuts, % inch swivel washers, 
thumb screw wheels cast of malleable iron. Ralph 
Parker, Lake wood, N. J. 

WANTED.— Salesman representing machinery, 
hard-ware or supply houses to handle a high grade of 
leather belting on salary or commission basis. Address 
J. S. C, Box 773, New York. 

MOTION PICTURE MACHINES, Film Views, Magic 
Lanterns, Slides and similar Wonders For Sale. Cata- 
logue Free. We also Buy Magic Machines, Films, Slides, 
etc. T. S. Harbach, 809 Filbert St., Philadelphia, Pa. 

BARGAINS TO CLOSE AN ESTATE.- -AH practi- 
cally new. One Barnes No. 4><jbench lea screw cutting 
lathe, cost spot cash $51.75. Price with the tools and 
dogs, $38. One Barnes friction drill with chuck, cost 
casjh $40.30. Price $32. One Eddy three-horse 50i)-volt 
electric motor,$40. OneGray silver-plating outfit, never 
used, cost $18. Price $12. One iron-frame floor-leg 
band-feed lathe, very cheap, $8. These are all bargains. 
C. H. Jones, 414HJlwanger & Barry Building, Rochester, 
N. Y, 

BARGAIN for one desiring a small and well-estab- 
lished manufacturing business, fully protected by 
patents, clearing $10,000 annually. Investigation so- 
licited. Inquire Manufacturer, Box 773, New York. 

WANTED.— To buy outright or use on a royalty basis, 
a garter-clasp or bose-supporter. Must be small in size, 
simple in construction, easy to manufacture, and a 
noveity covered by strung patent. Address Clasp, Box 
773, New York. 

PRIVATE, PRACTICAL INSTRUCTION in the 

Engineering use of Algebra, Geometry, Logs. Trigo- 
nometry, Sliderule, etc. Write Geert Blaauw, 111 East 
7th Street, New York City. 

WANTED.— A competent man to take charge of the 
mechanical department as "Master Mechanic" of a 
large lead mining company near St. Louis, operating 
machine shop, power nouses, mines, mills and a rail- 
road. Must understand repairing machinery incidental 
thereto and have good executive ability. Must furnish 
good references, stating salary. Address Missouri 
" C,"» Box 773, New York. 

WANTED.— Buyers for our one and two-seated busi- 
ness and pleasure Concord spring wagons. Send for 
80-page carriage and harness catalog, free. Box 525. 
Kalamazoo Carriage & Harness Co., Kalamazoo, Mich. 

AGENTS WANTED. -Rubber Grip Burner fits any 
kerosene lamp, prevents breaking of chimneys, smok- 
ing or flickering. Send 25c. for sample. Rubber Grip 
Burner Co., 74 Park Place, New York. 



HELP WANTED. 



DEMAND for technical specialists exceeds our sup- 
ply; the more out-of-the-ordinary your ability the bet- 
ter ourfacilities for marketing it. Call, write Hapgoods, 
305 Broadway, N. Y. 



POSITION WANTED. 

A GOOD MAN OUT OF WORK. -Anyone wanting a 
works superintendent is invited to answer this pro- 
vided they pay $4,000 or over for a mechanical executive. 
George F Stillman,117 Summit Ave., Syracuse, N. Y. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

EXPORT ADVERTISING SOLICITOR WANTED. 

— An advertising solicitor having had long experience 
on expoit business can have a valuable position with a 
well-known export medium on proving his ability. Ad- 
dress Export, Box 773, New York. 



HOTELS AND RESORTS. 

JAMESTOWN, OPPOSITE NEWPORT. Thfli'u- 
dyke Hotel and 8 new cottages, furnished. Chaini- 
ing location on shores of Narragansett Bay; 15 min- 
utes to Newport by ferry. P. H. Horgan, New- 
port, R. I. 



PATENTS FOR SALE. 

U. S. PATENT.-For Sale, U. S. Patent on Steel Ro- 
tary Dump Wagon. The onlv water-tight dump wagon 
in the market. Address Wagon, 307 Savings Bank 
Building, Auburn, N. Y. 



Motion attachment for vehicles, anti-horse, 

W. B. Saindon 826,690 

Motor and power transmitting mechanism, 

combined, J. K. Stewart 826,696 

Motor starting device, explosion, C. A. von 

Soden-Fraunhofen '. 826,903 

Music leaf turner, N. Young 826,643 

Music recorder, E. C. Calvin 826,537 

Musical instrument, mechanical, E. S. Votey v 826,754 
Musical instruments or players, accent and 

expression regulating means for auto- 
matic, P. B. Klugh 827,068 

Musical instruments, pneumatic action for 

mechanical, W. F. Cooper 826,833 

Musical instruments, tracker and associated 

parts for mechanical, E. S. Votey 826,753 

Nut lock, M. Mohr 826,591 

Nut lock, I. N. Crossland 826,710 

Nut lock, A. M. Moylan 826,734 

Nut lock, G. H. Spence 826,968 

Oil tank, J. J. Tokheim 826,912 

Oils and unsaturated organic compounds, 

hardening and solidifying, A. Kronstein 826,860 
Ordnance sighting apparatus, Dawson & 

Buckham 826,836 

Ore, apparatus for cooling, H. - F. Camp- 
bell, et al 827,057 

Ores, etc., sulfatizing, E. Enke 826,925 

Packing machine, D. L. Eustice 826,553 

Paper box, C. W. Hobbs 826,784 

Paper folding machine, C. H. & W. D. 

Cooley 826,544 

Paper holder and cutter, roll, F. Kaufman, 

826,665, 826,666 

Pen, fountain, C. Dunn 826,552 

Pen, fountain, B. F. Flint 827,004 

Pen, fountain, D. Br Kaufmann 827,022 

Pen point guard, G. E. Woodbury . .' 826,913 

Penholder, R. H. Waller 826,633 

Pencil pointer, A. B. Dick 826,837 

Picket pointing machine, E. Demarest 826,547 

Piling, metal sheet, C. H. Quimby, Jr 826,801 

Pillow slip holder, I. E. Gilmore 827,008 

Pin. See Clothes pin. 

Pin tongue, T. G. Hunt 826,854 

Pipe cleaners, package for, A. Speirs 827,045 

Pipe coupling, J. S. : F. Marks 826,678 

Pipe grip, C. C. Griffin 827,011 

Pipe heading machine, J. S. F. Marks 826,679 

Pipe wrench, J. G. Lind 826,728 

Piston rod packing, C. A. Peverall 826,741 

Planter seed cup, W. Fetzer 827,003 

Plaster and concrete structures, form for 

the construction of, G. H. Pegram 826,878 

Plate holder, magazine, J. Carpentier 826,920 

Playing cards, stand for, L. Healy 826,783 

Plowshare rolling machine, C. F. Spery . . . . 826,695 

Pocket, watch, L. Greenwald . . 827,010 

Polish on furniture and the like, obtaining 

high, V. Lutter 826,791 

Poultry house, E. H. Oakman 826,600 

Poultry house, G. C. Scott, ■ reissue 12,513 

Power transmission mechanism, M. Hen- 

drickson 826, 851 

Prepayment meter, J. J. Wood 826,814 

Printers' rollers, machine for cleaning or 

treating, Crump & Sague 826,834,826,835 

Printing device, O. D. Safford 826,889 

Printing machine, blue, J. E. Walker 826,632 

Printing press delivery mechanism, M. J. 

Barnett 826,825 

Pull rod link, hook, and tongue, J. M. 

Farnsworth 826,775 

Pulley for hay-sling carriers, compression, 

G. A. Olson 827,031 

Pumping system, Muckle & Smith 826,953 

Puzzle, W. W. Smith 826,902 

Rail joint, E. P. Wingren 826,812 

Rail joint, O. Blais 826,828 

Rail joint, Ferrell &,Stillwell 826,840 

Railway block signal system, electrically 

operated, L. Dickey 826,999 

Railway car, metallic, A. Stucki 826,809 

Railway cross tie, J. M. Griswold 826,566 

Railway rail, C. W. Landers 826,945 

Railway signaling system, C. P. Breese 827,054 

Railway switch, street, C. W. Faitoute... 826,774 

Railway tie, J. S. Frazer 826,718 

Railway tie, H. G. Staab 826,905 

Refractory metal, manufacture of, H. A. 

D. Collins ' 826, 763 

Rein supporter, J. M. Holland 826,937 

Restraining device, W. Challenger 826,648 

Reversing mechanism, stop device for, F. O. 

Hoagland 827,016 

Revetment, W. A. Smith 826,619 

Revolving chair, I. E. Bedell 826,917 

Rolls, jacket for, C. D. France. 826,841 

Rotary engine, R. Klann 826,670 

Rotary machine, D. Appel 826,985 

Rowing mechanism, bow facing, D. R. 

Sheen 826,693 

Rubber, L. Perotti 826,740 

Sad iron, A. J. Farrell 826,554 

Safe door locking mechanism, 0. Price. . . . 826,607 

Safety gate, A. Eagle 826,924 

Sanitary house, E. J. Noblett 827,030 

Sash fastener, storm, E. Hubbell 826,573 

Sash lock, O. B. Burroughs 826,830 

Sash, reversible window, E. J. Peterbusch. 826.604 

Sash weight, window, O. F. Zahn 826,703 

Saw, Gray & Horning ■. 827.009 

Saw frame, C. A. Stickney 826,698 

Saw handle, J. W. Cox 826,921 

Saw sharpening anparatus, C. H. Reynolds 826,964 
Sawing machine, ivory nut, J. Hormby.... 826,785 

Scaffold, H. R. Laird 826,582 

Scissors. T. S. Linscott 826,587 

Screw locking means, I. Lehman 826,584 

Seal locks, punch for operating, P. Bruno. 827,055 

Seesaw, W. J. Morgan 826,682 

Separator, F. Meyer 826,731 

Sewer pipe junction cutter, J. E. Minter.. 827,070 
Sewing and embroidering machine, R. Cor- 

nely 827,764 

Sewing machine, F. L. Harmon 826,570 

Sewing machine trimming mechanism, W. 

A. Neely 826,596 

Sheet metal blanks, machine for edging, 

A. Slavsman, Jr 826,807 

Shoe upper clamp, J. C. Wright 826,640 

Shovel, G. W. Fleck 826,928 

Show case, counter, and cabinet, com- 
bined. F. George 826,720 

Signal. See Electric signal. 

Signaling, illuminating apparatus designed 

for use in flash, A. Rosenberg 826,887 

Signaling the presence of deleterious gases 

in the atmosphere, apparatus for auto- 
matically, H. Hauger 826,659 

Sliding gate, J. E. Boyer 826,987 

Smelter, concentrating, H. E. Marsh 826.729 

Smoke jack for roundhouses, O. C. Mann... 826,864 

Soan shaving machine, G. F. Shaver . . 826,896 

Soldering iron, Wagner & Weston 826,976 

Speed and reversing mechanism, variable, 

G. Stephan 826,969 

Sprinklers, fitting for automatic, G. I. 

Rockwood 826,611 

Sprocket wheel, W. C. Waterfield 826.757 

Square, parallel, M. Branch 826,759 

Stairway, J. H. Sticht 826.621 

Stalk cutter, C. A. Battle 826,986 

Stamp mill, J. & C. A. Hunt 826,726 

Stamps to envelops, machine for applying 

postage, T. F. McKey 826,955 

Steam boiler, D. Ahern 826.820 

Steam boilor, Marlowe & Irving 827,027 

Stereoscope, R. R. Whiting 826,635 

Stool, pia.io, E. R. Hunter 826,575 

Stop motion apparatus, automatic, K. E. O. 

Jansson 826.577 

Strainer tub for brewers, etc.. J. Schneible 826,891 

Street flushing apparatus, C. E. Schafer 826,890 

Stretching frame, W. Cook 826,995 

Stripping and cleaning machine, E. Beh- 

rendt 826,918 

Stuffing box lock and rod-lubricator, W. H. 

Smith 826.808 

Surveying rod, H. G. Clark 826,540 

Suspender connection. F. M. Lingo 826.674 

Suspenders, B. F. Wright 826,816 

Suspenders, W. Freeman 826,929 

Suspenders and the like, cast off for, J. 

Pusey 826,608 

Switchboard construction, multiple, B. F. 

Merritt 826,680 

Table lock, pedestal, F. C. Poole 827,033 

Table top, F. E. Kindgen 826,669 

Tachometer, C. H. Veeder 826,630 

Tamping machine, R. D. Sexton 826,692 
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UrinK 

IT RELIEVES EXHAUSTION 



When the BRAIN is running under full pressure send down, to the FOUNTAIN for a glass cf 



m\ 





you will be surprised how quickly it will ease the Tired Brain— soothe the Rattled Nerves 
and restore Wasted Energy to both Mind anal Body. 

It enables the entire system to readily cope with the strain of any excessive demands 
made upon it. 

AT ALL FOUNTAINS C 



ALSO IN BOTTLES 
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That's why he sells 
'em cheaper. He 
pays freight too. 
API I A They're easy to buy, easy to 
OuLLw run > simple to understand. 
Have every modern, up-to-date 
FIIDUinrC feature for cutting down 
rUKHAutSk coal bills and increasing 
1 viiiinvuv heat from 

niDTAT fuel. Hess 
llntb I teaches you 

rnAU erect this furnace 
rKUm yourself. A 40 

page, free book 

FACTORY story? Write 
""^^^" for i t now . 

HESS WARMING & VENTILATING CO. 

916 Tacoma Bldg., Chicago. 
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KREMENTZ 

On the Back of the Button insures Permanent Satis- 
faction. It cannot break from service. The shape of 
the head makes it 

1. Easy to button. 

2. "When buttoned it stays buttoned. 

3. Easy to unbutton. 

Sold by Jewelers and Haberdashers. Write for booklet: 
The Story of a Collar Button. 

KREMENTZ & CO., 77 CfaestmitSt,, Newark, N.J. 




$60 



JAGER Marine 
^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes a to 60 h. p. Send f or catalog. 

CHAS. J. JAGER CO. 
281 Franklin; cor. Batterymarch St., 
Boston, Mass. 

E SIXTY 
LIKE SIXTY 
S FOR SIXTY 

6AS0LINE 
ENGINES 

for Pumping 1 , 

CreamSeparator, 

Churn, Washing Machine, 

Ice Cream Freezer, etc. 

jSend for catalogue. 

GILSON MFG. CO- 

'OrtWashington.iWis 




The 

Thousand 

Islands 



are more.attractive than ever this 
season. The New York Central 
Lines Four-Track Series No. 10, 
"The St. Lawrence River from 
the Thousand Islands to the Sa- 
guenay," contains the finest map 
ever made of this region. Copy* 
will be sent free, postpaid, on re- 
ceipt of a two-cent stamp by 
George H. Daniels, Manager, Gen- 
eral Advertising Department, 
Room 26, Grand Central Station, 
New York. The 



NEWYORK^ 

((entrAl) 

V 'LINES' J 



"AMERICA'S GREATEST RAILROAD " 

RKACH THE THOUSAND 
ISLANDS FROM EVERY 
DIRECTION. 

C. F. DA1/Y, Passenger Traffic Manager, 
New York. 




Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confldentfal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mnnn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely Illustrated weekly, targest cir- 
culation of any scientific Journal. Terms. *3 a 
year ; four months, $L Sold by all newsdealers. 

MUNN£Co. 36,Broad ^ New York 

Branch Office. 626 T St., Washington. D. C. 



Tap for steam, water, or gas, etc., J. B. 

Butterfield 826,536 

Telegraph or like poles, means for laying 

or erecting, J. R. Brown 826,708 

Telegraph pole, C. C. Cooke 826,996 

Telegraphy, R. J. Sheehy 826,615 

Telephone attachment, P. F. Howe 826,938 

Telephone support, W. B. Oliver 826,686 

Telephone system, C. G. & E. J. Burke 826,534 

Telephone transmitter, E. E. Clement.... 826,542 
Temperatures, method and apparatus for 

gaging, P. L. Morse 826,594 

Thawing frosted fire-hydrants, water mains, 
and service pipes from mains to house 

hydrants, device for, G. T. Liddle 827,025 

Thermostat, F. T. Mueller 826,735 

Thread guide, I. E. Palmer 826,875, 826,876 

Threads from short fiber, manufacture of, 

C. Kellner 826,859 

Tiles, making, G. W. Blair 826,827 

Timing mechanism for engine houses, J. M. 

Gardiner 826,719 

Tire, W. B. Sawyer 826,612 

Tire, cushion, T. Howard 827,020 

Tire, pneumatic, J. A. Swinehart 826,623 

Tire, solid rubber, J. A. Swinehart 826,622 

Tobacco pipe, N. P. Shulin 826,898 

Tobacco pipe and tube cleaner, S. P. Flynn 826,717 

Tongue support, E. E. Davis 826,922 

Tool, compound, W. B. Jones 826,579 

Tool handle, R. H. Shailer 826,894 

Toy cooking range, F. G. Nicolaus 826,598 

Toy, sounding, G. J. Seiss 826,893 

Trace connector, R. J. Lay 826,947 

Track, elevated, W. A. Law 826,673 

Trap. See Animal trap. 

Trolley, J. Grundi 826,782 

Trolley pole controller, A. L. Prentiss 826,799 

Trolley stand, B. A. Grasberger. 826,565 

Trolley tracks, hanger for overhead, Pfium 

& Schmidt 826,605 

Truck, P. F. Hoehne 826,660 

Truck and bolster mechanism, Poor & 

Stabell 826,688 

Truck, car, S. Otis 826,872 

Truck, railway car, S. Otis 826,870, 826,871 

Truck spring beam, car, E. I. Dodds 826,653 

Truing-np indicator, B. F. Stowell 826,971 

Tubing, flexible metallic, W. W. Harris. . 826,658 

Tug, hame, J. E. Dull 827,001 

Turbine, elastic fluid, R. H. Rice 826,885 

Turbine, elastic fluid, J. W. Ferguson... 826,927 

Turbine, elastic fluid, O. Junggren 826,941 

Turbine governing mechanism, J. Wilkin- 
son 826,980 

Type receptacle, E. M. Couch. 826,545 

Typesetting and justifying machine, P. 

A. Johnson 826,578 

Typewriter, L. G. Garrett 826,561 

Typewriter carriage, J. B. Secor 827,042 

Typewriter clamp, A. J. Throm 826,626 

Typewriting machine, G. W. Sherin 826,616 

Typewriting machine, G. H. Smith 827,044 

Typewriting machine carriage, J. B. Secor 827,040 
Typewriting machine platen-shift mechan- 
ism, J. B. Secor 826,892 

Typewriting machine platen-shifting mech- 
anism, J. B. Secor 827.041 

Undergarment, union, E. Niederauer.. . . . 826,797 

Universal joint casing, I. Lehman 826,585 

Valve, W. R. Templeton 826,625 

Valve, J. P. Kennedy 826,667 

Valve controlling mechanism, J. Wilkin- 
son 826,979 

Valve, dock, C. Tiburtius 826,911 

Valve for fluid compressors, cut-out, N. 

A. Christensen 826,649 

Valve for heating apparatus, automatic 

return, J. H. Kinealy 826,581 

Valve gear, W. Hartmann 826,849 

Valve mechanism, J. Wilkinson 826,981 

Valve mechanism, flush tank, R. E. Bris- 

tow 829,532 

Valve, pressure-controlling, T. M. Wilkins. 826,637 
Vehicle driving and steering mechanism, 

motor, W. E. Ingram 826,940 

Vehicle, folding, J. P. Holman 826,662 

Vehicle for handling brick, J. J. Gledhill. 826,779 

Vehicle gear, F. E. Wilcox 826,636 

Vehicle shade device, G. Armstrong 826,915 

Vehicle wheel, L. A. Allwine 826,914 

Velocipede, G. W. Grove 827,012 

Vending machine, R. W. Shely 827,043 

Vending machine, coin-controlled, J. B. 

Fender 826,556 

Vessel, submarine, S. Neves 826,868 

Wagon body attachment, J. F. Montgom- 
ery 826,592 

Walls, construction of foundation, C. A. 

Newman 826.59T 

Washing machine, F. J. Barrickman 827,052 

Watches, stem winding and setting mech- 
anism for, C. G. Perrin (reissue).... 12,512 
Water closet bowls and the like, floor 

flange for, Wilson & Schulte 826,638 

Water gage, E. F. Shallow 826,895 

Water purifying device for steam boilers, 

W. P. Wiemann 826,811 

Water regulator, R. J. Powers 826,882 

Weather strip, C. W. Scott 827,039 

Weighing appliance, elevator, A. A'ker.... 820.822 

Weight, J. T. Brent, 2d 826.707 

Weight, sectional, J. T. Brent, 2d 826,706 

Wells, device for grappling lost tools in 

drill, E. S. W. Drought ,. 826,550 

Wheel, G. Shugers 826,617 

Wheel, J. W. Meixell 826,865 

Wheel guard, E. P. Craley 826,768 

Whiffletree connector, trace, R. J. Lay... 826,946 

Wind motor, J. Sehenbeck 827,038 

Window fastener, W. F. Gilbert 826,930 

Wire connector, C. L. Peirce, Jr 826,687 

Wire-drawing machine, J. A. Horton 827,019 

Wire' tie, A. J. Baker 826,704 

Wires, dies for tying intersecting, E. J. 

Bowerfind 826,829 

DESIGNS. 

Badge, F. B. Bower 38,130 

Badge, cane, N. Shure 38,131 

Lamp body, E. M. Rosenbluth 38,133, 38,134 

Stocking receptacle, S. Greenleaf 38,132 



LABELS. 

'Hemavura," for medicine, D. M. Sheedy.. 13,012 
'Lowney's Diamond Sweet Chocolate," for 

chocolate, Walter M. Lowney Co 13,011 

'New Hair Soap," for soap for hair and 

scalp, J. H. Woodbury 13,015 

'New Skin Soap," for toilet soap, J. H. 

Woodbury 13,014 

'Schwalb's Kut'e-A-Pain," for a liniment, 

J. Schwalb 13,013 

"The Shaker Shoe," for shoes, M. C. 

Pritchard ; . . • . 13,016 



PRINTS. 

'Dr. Porter's Antiseptic Healing Oil Heals 
all Hurts, Prevents Blood Poison," for 
antiseptic healing oil, Paris Medicine 
Co '. 3,732 

'It Winds Itself," for a self-winding clock, 

National Self-Winding Clock Co.. 1,734 to 1,737 

'Men's Apparel," for men's apparel, W. C. 

Both 1,733 

■'Star-Plaid Back Bicycle Playing Cards," 
for playing cards, United States Play- 
ing Card Co 1,739 

■ 'The Bellman , ' ' for a weekly publication, 

Bellman Co 1,738 



A printed copy ot the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Siven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway. New fork. 



Write for 

FREE 

BOOKLET 

Illustrating 

Other Styles 

and Prices 



Actual Size 



THE NEW YORK STANDARD 

CHRONOGRAPH 

The Ideal Split-Second Watch for AH 
Laboratorial and Experimental 
Work 

Now Used Extensively By 
i ELECTRIC AND 

TELEPHONE COMPANIES 

CHEMISTS 
jf REFINERS AND 

COMPOUNDERS OF OILS 

In Fact, By Everyone Where a 
FULLY GUARANTEED 
|>nm < W| ^BBiB^ Nlf r-Second Indicator is Essential 

§ •SSL^SBlBPi"^^ For Sale By All Jewellers 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City 




Ready Made Gas for Automobile 




Light Without Work, Waiting or Danger 



IF you try to make gas for your auto lights in 
the old way, with a generator, you must 
have patience and wait — you must make up 
your mind to fix carbide, get water, blow out 
pipes, clean burners and do a lot of other dis- 
agreeable things. 

oooooo 

There is one way to escape the difficulties, 
however- and only one. All the labor, uncer- 
tainty and danger of the old-fashioned way 
can be avoided by getting gas ready for use— 
generated in advance. That's exactly what 
Prest-O-I^ite gas is — pre-generated acetylene 
gas, of very high illuminating power, conden- 
sed for convenient carrying, and compressed 
to give even pressure for steady, non-flick- 



ering, always reliable, always brilliant 
light. OOOOOO 

There is no labor for the user. You simply 
turn the gas on and light it when you want it, 
just as you do the city gas in your home. 

OOOOOO 

When a tank is empty, it can be replaced 
with a full one for the cost of recharging. 
Send for our book " Ready-Made Gas for Auto 
lights." OOOOOO 

We will send you a copy, postpaid, by re- 
turn mail, with our compliments, for your 
name and address in a letter or on a post card. 
Write to-day, to 






THE PREST-O 


-LITE 


CO. 


Ove 


Dept. 

r 400 Supply Stations — o 


333, Indianapolis, Ind 

ne in every important city intheU.S. As 


i for a list of them 



Bad 



— DON'T DRINK — 

Our Filters Purify, Deodorize, 

Decolorize. Booklet Free. 
Bnhring Water Purifying Co. 

68 Murray St., New York 



Water 



WE MAKE GOOD 

models. We do experimental work, and doit good. We 
manufacture and sell electrical and mechanical appar- 
atus at the correct prices. Agents wanted everywhere. 
United Electrical Mfg. Co., 53 Vesey Street, New York. 



SHOP ROOM TO LET 

FULLY EQUIPPED MACHINE SHOP 
S. A. NICHOLAS, 30 Greenwich Avenue 



AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, how- 
ever sustained- Premiums low Fullest reliability, 
H. W. BEAIiS, 76 William Street, New York 

Diamond Hand Tools for Dressing Emery Wheels, etc. 

No. 6 for wheels up to 6 inB. diam ., $2.00 ; No. 12 tor' wheels up to 12 
las. diam., $2.50; No. 18 for wheels up to 18 ins. diaiij., $3.00. These 
tools guaranteed satisfactory m every respect. Sent postpaid on receipt 
of price by GEM MFG. CO., Hackett St., Newark, N. J. 



INVENTORS 

I model for low estimate 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
l largest equipment; lowest pric- 
II i hii i vnv e . Send sample , or Cprr 
model forlow estimate and best expert auvicern lX 

THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



THE'BEST LIGHT 



SUPERIOR TO 
ELECTRICITY 



TWO CENTS 
A WEEK 



When fcffiW you 

are tired tr^T* of the 
s m o k e , j^ grease, dirt, 
and odor, of your ordinary 

light, got the light that is brighter than elec- 
tricity or aceytelena, and makes and burns its own 
gas. There ia only one. It's the "BEST." It's 
much cheaper than kerosene. It's made in over 
, 100 beautiful styles. It's anornamentto any home, 
and every lamp Is warranted. Just drop us i 
postal today and get our catalog and prices. 

Agente wanted Everywhere. Big money in it 
. for you to either use or sell our lamps. 

JHE BEST LIGHT CO. (i 

87 E. 5th St., Canton, O. 
Owners of Original 
Patents. 



ASBESTOS 



Copying Baths and Sanitary 
Slate Copying Cloths (Eouud 
edges). Money saver, durable, time saver. 
Makes clean, clear copies of all letters. 
Send sizes of your books and we will 

send, on ten days' trial (express paid), a Copying Bath complete. 

THE ASBESTOS COPYING BATH, 106 Fulton St., New York City 



I CADil AIIIUDIftIA and earn $5.00 a day. 

LtAKN rLUMDlllU A few months' study 
at our school under the supervision of expert plumbers 
will enable you to earn this salary. We have a special 
department to secure positions for students after 
graduating. Write to-day for FREE CATALOGUE. 
ST. LOUIS TRADE SCHOOL, 3972 Olive 
Street* St. Louis, Mo» 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. __ 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



A Mail Order Business. 



II I rj I 1 Acknowledged by shrewd business men 
-^ *!*■ * on e of the most pleasant and profitable 
business in the World. Stop working for others— bis 
profits— money comes with orders-our plan for starting 
beginners is a sure winner and offers you a chance to 
get in business for yourself. Full particulars for stamp. 

A. FRANKLIN-HOWARD CO., Kansas City, Mo. 




?8u USE GRINDSTONES P 

[f so we can suppij you. All sues 
mounted and unmounted, always 
keDt in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue '* I ' 
lie CLEVELAND STONE CO, 
2d Floor. Wilshire, Cleveland, 0. 



LET US BE YOUr FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

you want manufactured 
Stampings, Models, Exper. Work 

write for free booklet 
the close machine 4. stamping co. 

970 Hamilton St., Cleveland, O. 



IliNraJwtXsLJEjBM Corliss Engines, Brewers 

[■•JBlatid Bottlers Machinery. THE VIT.TER 
l^.A_J MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MODELS 



A EXPERIMENTAL WORK. 

Inventions developed, Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



Expert Manufacturers 
Fine Jobbing Work 



RUBBER 

PARKER, STEARNS & CO., 228-229 South Street. New York 

OLD GOLD, SILVER AND PLATINUH BOUGHT 

Ship to us and we will remit cash immediately. 

ASHEB KI.EINMAN, 260 gth Ave., N. Y. City, N. Y. 



DRYING MACHINES. 



3. E. WORRELL, 
Hannibal. Mo. 



experimental Work, 

G. M. Mater, M.E., 



Designs for Automatic Machinery. 
Ml Monadnock Bl., Chicago, 111. 



'"schwerdtle; stamp < 

'Steel stamps, letters & fIgu 

bridgeport conn. 



Experimental & Model Work 

dr. & advice free. Wm. Oardam & Son, 45-51 Rose St.N.T 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. 'PUNCHING DIES, SPECIAL MACHINERY. 
ElKONIGSLOW STAMPING &T0C1 WORKS, Cle've land. 0. 



W5M Magical Apparatus. 

k$3nm£!!9 Grand Book Catalogue. Over 700 engravings 

25c, Parlor Tricks Catalogue, tree. 

MAKTINKA & CO., Mfrs.. l&SSixtb Ave., Now Yorfe. 



io8 



Scientific American. 



August ii, 1906. 




TME WORD 



^CHARTER? 



stands for "The Original and First GASOLINE 
ENGINE of the WORLD." 

Stationaries, Portables, Hoisters, Pumpers, Sawing 
and Boat Outfits, Combined with Dynamos. 

Also Manufactured and Natural Gas, Kerosene. 

Send for Catalogue and State Power Needs. , . 

CHARTER CAS ENGINE CO., Bos 148, Sterling, III. 



Money. 



AM varieties at low esc prices. Best jtailroad 
Track and Wagon or Stock Scales made. 

I Also 1000 useful articles, including Safes. 

1 Seffing Machines, Bicycles, Tools, etc. Save 
ListsFree, CHICAGO ScALW Co... Chicago. III. 



George White Company 

Fine Experimental Machinists 

Office and works: 
23 and 24 Morris St., JERSEY CITY, N. J. 

'Phone 1554 



A Few Things That We Can Do 



We Investigate, refine and. perfect Crude Ideas or 
Inventions, reducing them to Commercial Yalue. 

Experimental Work, Mechanical Drawings, Work- 
ing Models of Patented and other Inventions. 

Special Machinery, Jigs, Tools and Dies. 

Special Motors. Hydrocarbon, Steam, Compressed 
Air, and Turbine Motors. 

Perfect and Construct Automobiles, Air-Ships, and 
Flying Machines. 



Call and See A Few Things We Have Done 



Bausch & Lomb— Zeiss 
STEREO 

Field Glasses 

These Glasses are the 
smallest, lightest, 
most p o w e rf u 1 and 
give best optical re- 
sults. No others like 
them. 

Send to-day for 
catalog. 

Bausch & Lomb Optical Co. 

ROCHESTER, N. Y. 

New York, Boston, Washington, Chicago. San Francisco 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers, use 



GRAY 




MARINE 
MOTORS 



4*— _ !1 -;-.-f«- 7 » i Get^rlcffuOD 
H. P. Bare Engine $hfl-00 WiW \% to s!4 

will develop 5 %J^. . ^m^gr h.p. Engine* 

Reversible. engine. Jump spark. Perfect lubrication. Crank 
shaft, drop forged itcel. Connecting rod, bronze. Pistons 
ground-to- fit. All- bearings either bronze orbes* babbitt. Beit 
material and workmanship throughout. 

Gray Motor Co., Dept. A* Detroit, Mich. 



ddfatf ^OhiotUSA 

|sB __ ff fcj Vulcan Place 

Wean Ironwork c0. 



Toledo 



16 «• SI South Cltatoa Street. 
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I TOURING TIME. 15 
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TIME. 



HE SUCCESS of your trip is entirely 
dependent upon the reliability of your car. 
Then, as at no other time, is a capacity for 
steady service under all conditions of such 
paramount importance. 

The production of a car of absolute dependability has 
ever been the primal object of the Rambler factory, and 
the thousands of these cars now in constant service 
are ample proof of successful efforts. 

Built in seven models, $1,200 to $3,000 

Main Office and Factory, Kenosha, "Wis. 

Branches: 

Chicago, 302-304 Wabash Ave. Milwaukee, 457-459 Broadway 

Boston, 145 Columbus Ave. Philadelphia, 242 N. Broad St. 

San Francisco, 31 Sanchez St. 

New York Agency, 38-40 W. 62nd St. Representatives in all leading cities, 

Thomas B. Jetffery <HX Company- 



Model 15, $2,500 
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STEAM USERS 



RainDow Packing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



i h.p. engine only, $33.15 
3 h.p. engine only, 44.00 



ENNEN'S 

BORATED TALCUM 

TOILET 
POWDER 

After Shaving. 

Insist that your barber use Mermen's 
Toilet Powder after he shaves you. 
Itls Antiseptic, and will prevent any 
of the skin diseasesoften contracted. 
A positive relief for PrlefclyHeat, 
Cbafingand Sunburn, and all afflictions of the skin. Removes 
all odof of perspiration." Get Hennen's — the original. Sold 
every wlr-e, or mailed for 35 cents. Sample free. 

V.EKI1ARP MBjggngg CO., iVewark.IV. J. 





New Model 

906 



DETROIT Tl/[nf ah n 

The Smoothest Thing ThsU Runs 

Noise, Friction and Uncertainty reduced to a minimum. 

The res.ult of a high standard of manufacturing— which means every 
piece of metal tested— not by rule ot thumb, but by scientific methods, 
on a testing' machine built for the purpose. 

From foundry to user, the DETROIT. AUTO-MARINE MOTOR 
passes in its various stages under one organization head. 

We are making 10,000 Auto-Marine Gasoline engines 
this year, not merely assembling part's made in various factories. 

WE MANUFACTURE THE MOTOR COMPLETE 

AND GUARANTEE EVERY MOTOR WE MAKE 

t% H.P.. $33.15. Engineonly 

3 H. P. will develop 4 H. P., $44.00. Engine only 

For stationary power purposes, we equip these engines with the .Auto 
Adjustable Governor, at an addition of $5— making one of the most 
satisfactory gasoline" engines for power purposes built. 

Write for Catalog describing Auto-Marine Motors 
1 to 20 H. P. and Auto Adjustable Governor. 

DETROIT AUTO-HAR1NE CO. 
Wade Building Cleveland, Ohio 

F..G. Hall, Mgr., 95 Liberty Street, New York 

The Bourse, Philadelphia 
The only builders of Auto-Marine Engines 
in the World 





TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send for 
Catalog No. 16. 

LUFKIN RULE CO. 
Saginaw, Mich., U.S.A. 

New York and London. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind 



GASOLINE ENGINE EXCHANGE 

BUY, SELL AND EXCHANGE NEW AND SECOND-HAND 

SSPKIiK Gasoline Engines 

We sell New Engines, taking Old in Exchange, allowing fnll 
market value. 100 nrit-olass, second-hand engines on hand. Write 
for Catalogue, lowest Prices. Largest Assortment in America. 

GASOLINE ENGINE EXCHANGE. 842 S. I8th St., St. Louis. Mo, 





That the structural 
strength of, the 
Cadillac is much greater 
than ordinary service 
requires is shown in the 
fact that this machine 
was the only one found 
to stand the strain of 
"Leaping the Gap," as 
pictured above. Either 
the axles or frame of all 
other machines tried 
bent under the heavy 
impact. With 
the 



h 



Runabout 
shown (a regular 
stock car) the performer 
is making repeated trips without 
the slightest damage to his 
machine. 

While this proves nothing to 
the person who wants an auto- 
mobile to meet ordinary condi- 
tions of road travel.it does show 
that the strength of the Cadillac 
is never- found wanting^ f>° 
matter what the test. 

This and the many other sterling 
qualitieaof the Cadillac will be cheer-— 
jbUajieBKinstrated by your nearest 
dealer, whose address we will send 
upon request. Let us also send our 
Illustrated Booklet N 

Model K, 10 h. p. Runabout (shown above), $750. 

Model M, Light Touring Car $950. 

Model H, 30 b. p. Touring Car $2,600. 

All prices 1. o. b. Detroit. Lamps not iuelnded. 

Cadillac Motor Car Co., 
Detroit, Mich. 

Member A. L. A. H. 




FRONT DRIVE 



Best Low- Priced Autom obUe 
on market. Will not skid, great 
hill climber, easy tooontrol. 

D. W. Haydock Automobile 
Mfg. Co., St. Louis, Mo. 



TO FILL 

/ /9 ^ the OBIGINALmdONlY GENUINE A 

CONKLINSj 

SELF-FILLING PEN 

Simply dip in thelnk, press with the 
thumb, and the CONKLIN PEN is 

filled and ready for instan t use. It is 
simple, convenient.efflcient, with no 
complex mechanism, and nothing 
to get out of order. 

The elastic ink reservoir is 
compressed by the presser bar 
under the thumb, and, when re- 
leased, instantly draws in the 
ink through the feed channels 
at the point. The quickly ad- 
justed lock-ring prevents ink 
from being forced out again. Feeds 
regularly until the last drop of ink 
In reservoirisused. AlwaysrespondB 
without kick or balk. Cleans itself 
aa easily as it is filled. Fully guar- 
anteed. 

If your dealer does not handle 
theCONKIilNPEN.Ietusmake 
you qmv Special Offer to Fountain ' 
Pen Users. Full informa- 
tion, with illustrated cata- 
logue, sent upon request. 
Sohl by dealers every- 
where. 

THE CONKLIN PEN CO.. 

514, 516, 518 Jefferson Ave., 
Toledo, Ohio. 

93 Eeade St., New York. 

1652 Curtis St., Denver. 

414 Market St., San Francisco, 
American Agencies, Ltd., 88 Shoe Lane, Fleet 
St., London, E. C., Eng. Rae, Munn <te 
Gilbert, 47 Market St., Melbourne, AuBt. 



^ME LOCKE ADDER 



rOnh 



|Tfte 

I Modern 

I Cusiness Necessity 



m 



'CAPACITY 999.999.99* 



I* [.mom Cikulnlng Machine. Cntli Mimical I y emiotwd the world over Rapid, at 
■tilmple, durable. Two modrH : oiidiud coppei finish. $6.00; otldlied ill*" Ha, will. I 
t.HOOO. prepaid in U. S. Wriit loi Free Booklet and SprclalOffcT. Ag«nt» winted. | 

. E LOCKE M'FO CO. 25 waimt Si.KenSett.!«wa4 



